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ABSTRACT 

This comparative study is" broadly divided into two 
parts. The first presents ^ simple approximate internationally 
data-based university overall mathematical resource model derived 
from an original analysis of a 15-university international sample 
from the CERI (Center for Educational Research and Innovation) 
1968/1969 Information Surv*3y. It provides a method of estimation of 
staff and costs at department^al (or equivalent structure) level in 
terms of twelve broad subject areas and these are then used to derive 
staff, areas, recurrent and sbme capital expenditures at th^ overall 
university level. The results of a typical example are given. The 
second part presents a generalised conceptual/data-based methodology 
for the calculation of universi'^vy departmental academic, supporting 
and administrative staff by broad subject area and geographical 
region. The methodology has been specifically formulated to 
accommodate different types of student programmes and the method is 
illustrated by example to a ty^pica^l British University. Included are 
relevant observations on international university comparative data 
derived from the CERI survey,' (Author) 
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COMPARATIVE STODIES IN COSTS AND RESOURCE 



REftUIREMEMTS FOR UNIVERSITIES . 



This report has been prepared by Professor Keith Legg, Head of the 
Department of Transport Technology, Tiie University of Technology, Ix>u^bborough, 
England, and Consultant to CERI- 



The paper' is broadly divided into two parts- The first presents a simple 
approximate internationally data- based university overall mathematical resource 
model derived from an original analysis of a 15-University international sample 
from the CERI 1968/1969 Information Survey, It provides a method of estimation 
of staff and costs at departmental (or equivalent structure) level in terms of 
12 broad subject areas and these are then used to derive staff, areas, recurrent 
and some capital expenditures at the overall university level • OJie results of a 
typiceil example given. \ 

The second part presents a generalized conceptual/data-based methodology 
for the calculation of university departmental academic, supporting and adminis- 
trative staff ^ by broad subject area and geographical region. Hie methodology has 
been specifically formulated to accommodate different types of student programmes 
and the method is illustrated by example to a typical British University. 

The paper includes relevant observations on intemational university 
comparative data derived from the CERI survey.* 
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1* The General Approach 



Systematic evaluation of the university function has been a much-neglected 
subject. Universities have become so closely associated with the term "jaqademlc 
freedom'' that attempts to formalise their function have invariably been resisted on 
the basis of violation of this- ancient heritage. Such resistance can, however, 
be Justified quite easily on the grounds of the complexity of the problem involving 
as it does the human equation of y6ung people during their most intellectually 
fonnative years. However, the need for and rapid growth of higher education 
demands the application of the most sophisticated management principles to the 
organization and running of universities if the present confusion is not to 
degenerate into chaos. Thus in recent years there has been a grr 'th in research 
activity in this area with particular emphasis on a systems approach. Tftie 
majority of work has concentrated on descriptive model techniques which, although 
probably more acceptable to the average academic, limit the degree of comparative 
analysis- that cant bfe made and tend to t)e'of a localized nature. Formulae are 
regarded with suspicion and, if not firmly controlled, can lead to complicated 
detail and i^lgid application. Nevertheless, the analytical approach provides 
considerable flexibility, particularly for a generalized overall system, and if 
used within its limitations can provide broad guidelines whilst obviating the 
* principle that "whoever shouts loudest gets most!". 

With these considerations in view a simple mathematical approach to 
academic plarjiing was developed at the University of Loughborough, and has become 
accepted as a good management aid for those aspects of staff and space on which 
it concentrates. Principally it serves as a guide for equitable provision across 
the university for existing commitments and the determination of future requirements 
conforming to University policy. 

Arising out of this early work at Loughborough, CERI/OECD conducted an 
international survey of 80-uni-vei?sities in I97O/I97I, with an objective of providing 
a data basis for further analytical investigation. Prom the total survey, I5- 
universities submitting the most complete returns were selected for more intensive 
analysis. -The methods of data processing etre detailed in reference 6. 

Analysis of the I5 -university sample is the basis for the simple overall 
university model. Ilils data facilitated the evaluation of relationships between 
student enrolment, staff and space requirements, . and recurrent and capital' 
expenditure. Although the final model stands independent of the data analyris, Its 
application depends upon knowledge of the model constants. One source of this 
knowledge is the survey. 

In addition to the initial data-based model, a more conceptual model is 
developed at the departmented level. Both the overall model and the departmental 
model are based on definitions of the academic staff function related to teaching. 
Hiough research^ and other duties of academi^c staff are not explicitly included, 
the selection of teaching can be Justified on the grounds that it is the "raison 
d'gtre" of the unlverstity. In any case, the use of an average teaching load 
parameter takes into account, implicitly, time devoted to these other activities. 

The extended data-based methodology of the overall university model can 
assist in a wide range of problems, between as well as within, universities. 
Applied to individual institutions, using txieir own initial data, it would be 
useful in- simple planning, forcasting and resource allocation between departments, 
and at university level. Applied nationally or internationally it facilitates 
comparative inter- institutional studies of the different resource elements, for 
the planning of resource needs for new InBtltutions and growth of existing ones. 

10 
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Specific approximate individual studies e.g. comparative approximate costs per 
student in broad subject areas could be aided, at any of these levels, by 
application of the methodology. 

Ihe second, more conceptual framework for determining departmental 
requirements enables a more exact assessment of absolute levels of resource 
needs. Modification to maOce it operative as a sub-model for the overall 
university model is possible. 

^, A Simple Data-Qa:^d, Model for Overall University Resource Allocation 

Biis overall university model develops a series of relationships, expressed 
algebraically, between the component elements of the university. Its essential 
purpose is to aid in resource allocation within and between universities. With 
this in mind values of parameters, necessary for model solutions, are provided 
from the university survey. 

A dimple explanation of the methodology is set out in diagram I (section 
numbers refer to appropriate points in the model Chapter 2). It commences at 
the departn^ental level where input data on student enrolment, classified into 
1st degree and higher degree, is required. Each department is classified into 
one of ten bread subject areai^. At this point academic staff requirements for 
each department can: be defineda Academic staff numbers determine supporting 
staff requirements (technical,] administrative etc), and annual recurrent expendi- , 
ture at the departmental leveli. 

Tb procede from this stage to the overall university it is necessary to 
make several assumptions. OSie simplest set, utilized here, is that all students 
axxi academic staff are attached to a particular department. In a specific 
context different assumptions re the relationship of departnjental students and 
staff and overall university numbers may be more appropriate. Wxese can be 
incorporated without undue difficulty und^r the present aissumption the sum of 
departmental students and academic staff equal the corresponding university 
figures. 

Relationships can now be\ developed at the university level'. Administrative, 
^library, technical and other staff are expressed in terra$ of total academic staff. 
Simple algebraiic substitutions enable university annual recurrent expenditure, 
and its components, to be expressed similarly. 

University space requirements are' categorized into various groups according 
to function. 'Jlriese are, broadly, net university building floor area, gross 
university building area, recreational facilities, and car parks. Ohe first 
category is further subdivided into teaching rooms, laboratories, academic and 
administrative staff offices, library and "other" areas. Each of these components 
is evaluated independently, an4 all are reducable to expressions in which academic 
staff is the only independent factor. 

University used land area is the sum of gross building area, recreational 
and car park areas. In order to assess the total site requirement from this, 
building density and 'environmental desirability' factors are introduced. 

i » 

lb convert [these capital requirements into monetary terms, it is necessary 
to know the cost psr square unit of the different types of provisions. If growth 
is envisaged, the percentage growth rate of the student populated must* 

11 
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Methodology for Determining Resource Needs 
for Overall University. (Chapter 2) 



Departmental Level 



Input Data 



Student Nos. - 1st 
and Hi^er Degrees, 
by Dept. 



Academic 
Staff 

Requirement 
Sect. 2.1 



Support 
Staff 
Sect. 2.1 



University Level 



Sum of Depts./ 
r University 
Academic 
Staff 
Sect^ 3,1 



Net Univ. Building Floor Area 

- Teaching Rooms 

- Laboratories 

- Academic Offices 

- Administrative Offices 

- "Other" Area Incl. Library 
Sect. 3.3 



Gross Univ. Building Area 
(Building Density Criterion) 

- Car Parking Area 

- Recreation Area 

- Gross "Used" Unlv, Land Area 
(Environment Parameters) 

- Total Site of University 
Se^'ct. 3-^ 



Total Recurrent Expenditure 
Academic Stat^ Remuneration 
Support Staff Remuneration 
Total Recurrent Exol. 

Remuneration. 
Sect. 2.2. 



Total University Staff 
liniv. Administrative Staff 
Univ. Library Staff 
Univ. Support "Other" Staff 
Sect. 3.1 



Univ. Total Annual Recurrent 

Expenditure 
Univ. Staff Annual Remuneration 
Univ. Recurrent Expend. Excl. 

Remuneration 
Sect. 3.2 



/ 



Capital Value of Buildings 
Capital Value of Other Items 
Annual Average Capital Expendi- 
tures 
Sect. 3.5 



DIAGRAM I 
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The crucial element in the practical application of ti^is methodology is a 
knowledge of the parameter values with the algebraic functions. Approximate 
values for these parameters were obtained from 15-university sample, and from the 
80-urJLversity OECD survey. IJiese values are presented in section k of Chapter 2. 
Due to the quantity of data a computer programme calculating these constants was 
written. The results of the 15-university sample are cross-tabulated by three 
regions - North America, United Kingdom and Europe, and by the ten broad subject 
areas di vised; , An overall average situation across all regions was also 
calculated as a basis for general comparison. Iliese could be used as approxi- 
mations in determining requirements of departments, by university personnel, and 
of universities, by natirniJ. bodies. Approximations drawn from the large 80- 
university survey, classified into five regions plus an overall average, are also 
presented- 

Alternatively a university or national body could collect data to develop 
parameter values more closely related to their own context. The decision to 
do this would rest on whether the accuracy obtained merited the additional 

'work involved. This would almosV certainly require computer facilities, although 
the programme available at CERI could be of assistance. It would also necessitate 
that universities look closely at their own management data services- In this 

. paper, methodology is emphasized rather than *the accuracy of detail - 

One further feature of the model is that, although it is built up logically 
step-by-step, functions enabling the calculation of particular requirements of immedi- 
ate interest, can be extracted, without necessitating a great deal of computation at 
earlier stages. 

3. A Conceptual Methodology for Departmental Requirements 

An alternative, more- conceptualized departmental model which analyses the 
complex functions of a department as an entity, has been developed. IMs provides 
a complete methodology for determining departmental^ resource needs where^ the 
department is responsible for a whole range of different courses of study, where 
its staff teach in other departments, arid where it turn benefits from staff 
external to the department. 

The bfjsis of this methodology is the generalized "programme of study" 
concept. A "programme of study" is those requirements which must be satisfied in 
oi^er to qualify for a degree or diploma. Prom this concept is derived a general 
equation applicable to any course of study run by a department- This might be an 
unSrgraduate degree course, post-diploma research studies, short courses, etc The 
depai\tments student enrolment is classified into three groups - fundamental, advanced 
and higher - 

Prom these categories It is possible .to compare different programmes of 
study from different educatidhal systems far more directly than with the simpler 
1st degree/higher degree classification of the overall model- Each department 
can categorize its programmes of study more finely, and -weightings of requirements 
for different levels of students can be more exact- 

A programme of study under the auspices of one department, MfSnSe taught by 
■academics attached to both -that department and other departments-/ This service- 
teaching between departments is explicitly Ijncorporated in the analysis by means of 
distribution factors- Thus the contribution by academic staff of any particular 
department to various programmes of study iii accounted for in determing the 
departmental staff needs. 

10 
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Given the data on different levels of students, and the detailed structure 
of teaching of each progranirae of study, it is hence possible to obtain a more 
accurate assessment of the absolute academic staff requirements of any particular 
department- In addition a means of assessing the composition of this in terms 
of part-time and full-time staff is included. 

Technical and other support staff (excluding administration) is postulated 
as a function of departmental support area, including laboratories and other 
working space necessary for the adequate functionning of the department- Although 
rtechnlcal support staff is also related to academic staff, data from the 80- 
Viniversity survey suggests that this relationship is small* The method also 
enables, as a by-product, the assessment' of departmental support area requirements- 

Departmental administrative staff is related to total departmental academic 
^ and technical staff. Furthermore it is a reasonable assumption that the degree 
of administrative servicing is related to the level of responsibility of these 
other staff. Hence administrative staff are a function of departmental staff, 
weighted for differing levels of responsibility- 

Ihe framework of this rab're- conceptual departmental model is illustrated in 
Plagram II- Section numbers are included to facilitate reference to the detailed 
exposition in CSiapter 3. 

In addition to the two models, a good deal of data interpretation is 
included throughout, especially in Chapter k. As well as providing insight for 
analytical investigation for the models, this information is useful in its own 
right/ 

Ttie application of such management aids as these models would dearly be much 
simpler with completer facilities, due to the large quantity of data and calculation 
involved. In any case the compilation of such information is required for effective 
running of a university- Although it is an administrative task to set up the 
process, it is essential to involve academic staff at all levels and at all stages. 
O^is is paiticularly important in assessing the inputs of data- 
Die total methodology serves as an aid in the decision-making process, by 
providing information and assessment of resource needs. \ It is not a substitute 
for the policy making process itself - 
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CHAPTER 2 . A SIMPI£ DATA-BASED MEmODOLOGY FOR THE DElERMINATl'ON 
OP UNIYERSm^ RESOURCE REftUIREMENTS , 
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1* Introduction 



The methodology for the determination of university resource requirements 
developed in this chapter is a set of simple data-abased relationships. Analysis 
of the 15-unlversity survey data revealed certain parameter values linking 
different variables (see Chapter 1|, sections 2.2, 2.3 and 2X). This allowed a 
first approximation of how the variables relate to one another. 

In contrast to the more conceptual departmental model of Chapter 3, this 
methodology has potential utilization at the university, national and international 
levels. It does not allow an absolute value assessment of requirements of 
Individual departments, but provides approximations for comparative purposes. 
However, with some further development the methodology of the mor conceptual 
departmental model could be utilized as input data, for absolute assessments of 
departments, within the overall university model, Ihls would then replace the 
general departmental section 2 of the present chapter. 

Bie model presented here, together with the sets of parameter values which 
could be utilized in practical evaluations, could assist in the following problems' 

(1) Application to individual institutions, using their own initial data, 
for simple planning^ forecasting and resource allocation. 

(11) Comparative inter- institutional or international studies. 

(ill) Approximate resource needs for new institutions and growth needs 
for existing ones. ^ 

(iv) Specific individual studies e.g. comparative approximate costs per 
student in broad subject areas. 

Ihe complete model commences at the departmental 'and proceeds to the 
overall university. At the forme level, each department is classified into the 
10 broad subject olassifioation areas' of Chapter 4, table 2. Input data on the 
number of first degree and "all higher'* degree students in, a department (associated 
with the 15-universlty questionnaire) enables the evaluation of staff weekly 
teaching hours and academic, support and total departmental staff. This can then 
be translated into annual recurrent expenditure. 

After the determination of these resources peculiar to a department, overall 
university relationships are developed. Academic staff for the university is the 
sum of departmental needs. Administrative, library and "other" staff (e.g. 
technicians etc.) totals are related directly to academic staff. The functions 
linking annual remuneration recurrent expenditures on these items to numbers 
required are outlined. To this is added recurrent non-staff expenditure, to give 
total annual recurrent expenditure for the university. On the assumptions 
■ utilized here, this equals the sum of departmental recurrent expenditures and 
centralized service expenditure (library, administration etc. ) . 

Net university floor area is the sum of area requirements for teaching rooms, 
laboratories, staff offices, both academic and administrative, library and "other". 
Each of these is related in turn to academic staff, detemined previously. By 
contrast, gross building area Is related directly to academic staff in a oroportionate 
way, and will always be greater than net floor area'described above. Gt*oss building 
area, together with car parking and recreatic^rfC facilities yields total usable site. 
With the introduction of site density and "environmental limiting" factors, this is 
translated into total university site. 

Bie total capital of a university is the monetary value assigned to its stock 
of buildings and other equipment. A simple costing procedure is outlined. Annual 
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average capital expenditure presumes a growth situation, based on grovrtng rtudent 
population, and its evaluation in relation to academic staff can prove a useful 
guilde for estimating expansion costs. 

In order to demonstrate the usefulness of the procedure as a complete entity, 
two possible sets of parameter values, based on the 15-university and 80-university 
samples respectively, together with a complete example, are presented in parts K apd 
5. However the model can provide information on specific items of university reqiijin 
ments relatively directly without necessitating a full evaluation of relevant para- 
meters. IJence academic staff for a department, for example, could be Investigated 
using only the relevant sections. 

At many points in the methodology, alternative evaluations of parameters are 
detailed.. This is done to obtain the mont accurate assessment of parameters rela- 
ting th^ variables. In general the simplest means is presented first, followed by 
the more complicated, 

2. Determination of Departmental Requirements 

Each department is classified by broad subject field i, as shown in table 2 
of Chapter 4. Student population is subdivided into first degree and "all higher" 
degree levels, as in the university questionnaire- Uiis contrasts with the three 
divisions of fundamental, advanced and higher students utilized in the more concep- 
tual departmental model of Chapter 3 (section 2.1.1.). ^ 

Using input data on student numbers, staff Wjsekly teaching hours, and hence 
academic staff numbers, are determined- Flowing from this point are relationships 
foi^ "other" departmental staiT (technicians, administrative, etc.)' 



\ 



^■fc z total departmental students 

^i 

P,- - total departmental students - all first degrees 

p ' r total departmental students - all "higher" degrees, 
^i " / 
where i denotes the ith:broad subject group (i :; 1, 2^ 10). 

and total student^ population across all departments, F^ is: 

1 ' i . ^ 

Pt- = Z \ 2 (^U^ ' 
Total undergraduate student population, all departments, 

Total "higher" degree students in all departments, 
^6 = 2' \ 

Definitions . These relationships derived from the 15-university sample - 
Values for the ratios are given in table k of CJiapter together with the data 
analysis. 

Let A be the ratio of departmental academic staff (D^) to total departmental 
staff (D ) 

Let B be departmental weekly total staff teaching hours (T^ per academic 
staff member (D^)- . " 

^ = Vd, lei 

ERIC 



C is the proportion of toted departmental staff weekly teaching hours devoted to 
undergraduate teaching (T^) 



T 

C r JJ 
T 

D Is the general departmental student academic staff ratio 
d.!t ' 

E Is the proportion of the total student population which Is undertaking the first 
degree 

E = ^ 
F 

T 

i . . \ . 

Staff weakly teaching hours toted is the sum of those hours spent in first degree 
teaching and those spent in "all higher" degree teaching. If tlii^^ staff weekly 
teaching hours are expressed in terms of the above ratios, averag^' values can be. 
substituted into the expression to give a broad guide to anticipated staff 
teaching hours. \^ 

Staff hours weekly devoted to undergraduate teachings 

.....'<^^' 



Staff hours weekly devoted to higher dfe^gree teaching 

\=[\-\]\ = [iiM]i-\...... 

Therefore total weekly staff teaching hours is 

[_E.D ^ D(l-E) Ji . 



(lb) 



(ic) 



and T = s ^ T .• 

2.1. Departmental Staff Requlrementfei ' 

■ \ " 

A department's academic staff complipnient is simply the total teaching hours 
per week given by academic staff divided b^r their average- weekly teaching load. 

Let D. - departmental aceuiemic staff 

Tlien D. r _T 
^i B 



rc_ . P + il;:Cl . P] 
[E.D " d(I^) °Ji 



\ 



(2) 
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and = S D^^ 

Miere is the total academic staff attached to all departments in a university, 
academic staff is In direct proportion to total departmental staff such that: 

A. 



or 



(3) 



and = 2 I>p^ 

" Other** departmental staff Is the difference between total depairtmental 
staff and academic &taff 

If Dq = "other" departmental staff 



"i ^1 



°0= 2 \ 



Given that values of A, B, C, D and E are Available by subject and by 
region, as an example^ table 1 of section 4, the departmental staff requirements are 
now defined. 

2.2. Annual Departmental Recurrent Expenditure 

This is in effect the assigning of an annufid monetary value to staff 
resources and other Items. 

Let z total depairtmental annual recurrent expenditure 



= total departmental, staff 



\ 

average annual recurrent expertditure per staff member. 



I.e. P - T 



[tor tlie derivation of the value of P, see 2.1.2. and 2.1. 3* of Chapter 4). 



Therefore total departmental emnual recurrent expQnd^iture Is the product of 



the average expertditure per staff member and the departmental staff cqiiiplementv 
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from O), 



(5) 



Analysis of survey data provides average values for P and A by region and 
subject area (see sections 2,1. 2. and 2.1.5* of Chapter If). Hence is directly 
calculable from academic staff. i 

Departmental recurrent expenditur<e can be subdivided into that devoted to 
remuneration of academic and support staff and that devoted to other items. 

Total departmental staff ctnnual remuneration is the product of the average 
remuneration pe^ staff member and the total number of staff. 

Let z departmental total staff remuneration per annum 
i 

r average annual remuneration per staff member. 

■ I.e. g ^ 



Then 



from (5) 



(6) 



and Vj, = 2 ^ V^^ 



^ This total remuneration expenditure per annum is made up of that devoted 
to academic staff and that devoted to other support staff. 

Let z total departmental academic staff annual remuneration 

H r av^age annual remuneration per academic staff 

i.e. h:^^ 



Then 



I "|1 • (7) 



. A - ^ ^A^ - - . 

i.e. departmental academic staff annual ''remuneration is the > product of the average 
annual remuneration per academic and the member of academic staff* 



2 



JL 
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/ 

/ 

/ ' . 

R emuneration of "other" departmental support s,taff is treated as the 
difference between total staff remuneration and ^cad^mic staff remuneration per 
annum. ' 

Le+ Vq r total departmental "other" staff annual remuneration 



(8) 



Departmental recurrent expenditure excluding remuneration is the difference 
between total annual recurrent expenditure and that devoted to staff remuneration. 

Let V- - total depetrtmehtal annual recurrent expenditure excluding 
remuneration 

V - V - V 



(9) 



Hene^a from the values available for the parameters A - H, it is possible 
to evaluate * departmental staff requirements and annual recurrent expenditures. 
It will be noted that the values of expenditure parameters P, g , and H are 
"cost standardized" for comparative purposes. The exchange rates and cost 
indices are set out in table k6 of chapter k> 

3. Overall University Resource Requirements 

In general the resources utilized by all sectors of the university are 
treated at this university level. Hence library services, for example, are not; 
treated as the responsibility of any one department, but as the responsibility of 
the entire university institution. However there must be a linking together of 
those resources found necessary at the departmental level and those necessary for 
the institution as a whole. Ihis requires certain assumptions to be made. In 
this instance the simplest are selected. ' \ :\ ' 

1. All academic staff are assumed to be attached to a department. That is 
total university academic staff (S-) equals the sum of academic staff in 
all departments Alternatively, all institutes etc., are treated 
as departments for the purpose of academic staff calculation. 

2. All students, both first and higher degree are assumed to be attached 
' to a department. Total university student enrolment (P^) equals the 

sum of student numbers in all departments (P^).^ In addition, total 
first degree student enrolment at the university equals the sum for all 
departments Similarly for higher degree students. 

P 

3* Let s • be the overall student/staff ratio ( tA ). Ihe two notations, 
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departmental and university, have been kept distinct as other assumptions 
are clearly possible, and may be necessary, for example, where independant 
institutes contribute importantly to teaching or student supervision. 
The total university notation will be employed for the remainder of the 
model • 

3.1. University Staff 

The previous section 2.1. provides the means of estimating university 
academic staff. It remains to evaluate, central staff requirements for 
administration, library, technical and others. Each of these types of staff can 
be estimated in severed ways. These alternative methods are described here as, 
according to the specific context, one may permit a simpler evaluation of para- 
meters than another. 

Administrative staff can be expressed as a function of total university 
staff, which in turn is a function of academic staff numbers. 

Let z total university administrative staff 
= total university staff 
Sfj, z total university academic staff 
Then = ""ta ' 

but from section 2.2.2. of Chapter Ij., ' 



Therefore r ^J^TA . 

'"tt 



(10a) 



Alternatively, as shown in section 2 ,2. a. of Chapter table ^4, 
administrative staff can be expressed directly as a function of academic staff. 

^D = • (lOb) 

Comparison of the equations shows m^^ :: "'tA . 

m,^ 

TT 

"'ta 

Values of the coefficients — and m.^ reached via the alternative routes, 

'"tt ^ . . 
can be compared, and close agreement indicates that a reasonable approximation 
has been reached. In this' case the values are similar, as can be shown in table 
3 of section h below. 

A third approximation for the parameter relating university administrative 

and academic staff is the mean of and m^, 

D TA 

■ . I TT 
Hence = . ^^^^^ 

2^ ^ . 
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m, 



'tt 



„/ 



Library staff can be expressed as a function of student enrolment, and hence 
academic staff, or as a function of total university staff. In turn translated Into 
terms of academic staff. 

Let « total university library staff 

: total university staff 

z total university student population 

' ?^ (see table ^If, section 2.2.2. of CSiapter k) . 
L T 

but - s . where s Is the student: staff ratio 
*T " u T u 



therefore - s^ . 

m 



(lla) 



Alteniatlvelyt 

z . (see table 3^, section 2.2.2. of Qiapter k) . 



but = 



therefore 



m, 



TT 



(lib) 



Hence there are again two eatematlve values, \ and '"tL linking library and 



and academic stetff . 



m 



P 

The third approximation would again be the mean of these two alternatives ; 



Hence N^^ s k^^ . 



(lie) 



where k. - * 



""tt ""p 



!teohniqal a iid other staff can/be expressed directly as a function 6t 

can be treated a?"^ a residual - the difference between total 



academic staff, of* 

university staff a34 the sum of academic, administration and library elerfients. 

The values of constants below are shown fl?om the 15-universlty sample,, is table J>k, 

caiapter k. 

' Let Nq = total university technical and other staff _ 
' IhenN^zTrO. ^^^^ [ (^2^) 



tt 



2'1 



Alternatively: 

but N^, N^, Nj^ are all functions of S^, as shown above. Using the 
equations (lOc), (lie). 



-[^-^-^D-^h] -^T : ( 



12b) 



Alternatively (lOa), (11a), or (10b) and (lib) substitutions could be used for 

The third, mean, value for the parameter linking teohnlcal and acaidemic 
staff is : ! 

= ^0 • (12c) 



where k^ = ^ 



k^ - K 

D L 



Total university staff can be expressed directly as a function of total 
academic staff, as utilized above. 

Nt = ^ 

•"tT • (13a) 

or, alternatively, as the sum of the staff elements detailed above. 
N^ck^.S^.-Nj^ + N^ + NQ + S^ \i3b) 

where r (l + k-. + k + k ) 

T D h ^ o 

The distribution of academic to total \ staff for the 15-university sample is 
shown in table 3^ below. j 

3.2. University Annual Recurrent Expenditure 

In addition to remuneration recurrent expenditure on academic staff, 
analysed at the departmental level in section 2.2., university recurrent expenditure 
includes remuneration of library, administrative and oth«r staff, plus non-staff 
items. In this section a monetary value is assigned to these resources consumed. 
Ihe exchange rates and cost indices used to enable regional comparisons are set 
out in section 2. AO- of Chapter k. 

Academic University Staff Annual Remuneration is the sum of the departmental ' 
remuneration of academics, under the assumptions chosen above. 

Let = total university academic staff annual remuneration (£.s.e.). 
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Alternatively iiniversity academic staff can be treated as a total, and 
aasigned a monetary "value" . 

Let r^ - relative weighting of academic remuneration between regions 
e = currency exchange rate (U.K. = l) 

t = combined curi^ency - cost index conversion factor (U.K. £2700 ■ 1)» 

. r^ . 2700. e. t. \ ... . . . {ik) . 

Note that t, the cost conversion factor, is based on a detailed revfew 
average salaries of the various university groups and cost data generally,, as set 
out in section 2.U.3. of Chapter h. . 

Administrative staff annual remuneration (Rj.) is the product of the average 
refiiuneration per administrative staff member and total administrative staff numbers. 

R - r . 2700. e. t. Np.. \for derivation of values see section 2.2.1. of 
^ ^ Chapter U). 

but from (10c), = • 

therefore z . 2700. e. t. k^^ . ^^^^ 

«D = ^ • \ ^^^^^ ^RD = 2700. e. t. k^^. 



Alternatively the simpler parameter TP as inequation (10a) can replace k^^. 

'"tt 



Library staff remuneration per annum (R.) is treated in a similar manner. It 
is initially expressed as the product of annual average library staff remuneration 
and the number cxf library staff. 

R^ - r . 2700. e. t. R (section 2.2.1. of Chapter U). • 
1j h h 

from equation (11c), Nj^ = k^^ . 

therefore Rl = • 2700. e. t. . ^ ^^^^ 

or R^ = kj^ . S^, where k^^ = r^ 2700. e. t. k^. 

Alternatively the simpler valuie '"tL, from equation (lib) can be used instead 

TT 



of kj^. m, 



Technical and other staff annual remuneration (Rq) is described similarly, 
derived from section 2.2.1. of Chapter 

Rq = ^0 • ^0 • .■ (17) ' 

°^ ^0 =^R0 - ^^T ' 2k> 

ERIC ^9 



where m . 2700. e. t. k^. 



Where desired the simpler value of TO can be substituted for k^. 



TT' 



Ibtal annual remuneration of university staff (R^.) can be expressed as the 
sum of the differentiated steiff remuneration detailed aoove, or as a function of 
academic staff. , . 

Xf it is deairable to utilize the departmental calculations of staff 
remuneration, aunined for all departments in the university, the proportiton of 
university and othep staff remuneration which is allocated to depeu'traents must be 
known. This proportion is expressed as the ratio of number of "other" staff 
attached to departments to the total university administrative and other staff. 



i.e. V, 



hence + Rq = Vq (N^ + Nq) 



and = 



therefore R3 - + Vp % ^ V (18a) 



°0 



= ^A^ ^0^ («Q^ V 



(18b) 



such that 



or, alternatively, Rj^, R^, R^^ can be expressed i^ terms of academic staff 



«S - ^ ^0 • (^1 



(19) 



s, 



T 



where = {k^ + kj^^ + k^^), = 



^RD ^RO 



or^ alternatively, total university staff annual remuneration can be related 
directly to total academic staff, as detailed in section 2.2.1. of Chapter h. 



Rg = r^ . 2700. e.^ t. 



but = k^ . 
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therefore Rg^ = kj^ . 



(20) 



2V 
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Where - . 2700. e. t. k^. 

The last method derives from total academl,c staff directly, though 
inoorporatlng coat indices. Where only an approximate calculate of total 
recurrent expenditure is required, and not the component elements, it is a^ 
simpler first measure. 

A siniplified method for estimation of total university staff annual 
remuneration and its components, is to utilize the simpler parameters equations 
(10a), (lib) and (12a), suggested as alternatives above. Hence 

TP TT xT 

Recurrent Expenditure Excluding Remuneration / 

Annual recurrent expenditure of a university also includes non-staff items. 
This in turn can be broken down into administrative, library and "other" categories, 

Initially the total is derived, then the components. 

to ■ ' , 

Tbtal non- remuneration recurrent exp4?ndlture can be expressed ±n)n number 
of ways, either directly related to total university staff, or as the difference , 
between total recurrent expenditure and that devoted to staff remuneration. 

Let Kp z total recurrent annual expenditure of a ur^versity, excluding ^ 
staff remuneration. 

but, expenditure on steiff remuneration is some constant proportion (P ) of total 
recurrent expenditure, from analysis of section 2.1^.1. of C3iapter Jf, ind equation 
(20). ' 

= P„ Rt, - ^ - ^RS • 

— ra or T p- p 

'^m m •. (21a) 

-V — ^erefore Rg • Rg - Rg 



■ ^RS • ■ • 
m 



but R^ was also estimated from the 15-unlversity data as follows: 
■ R^ s 5000 . C • 

= 5000 . . (21b) 

As the most reliable vaLLiie for R^, ..the mean of these two expressions is 



taken: 

^ + 3000 k. 



P 
m 



(210) 

26 
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or = n^^ . N„ 



However total rion- remuneration recurrent expenditure can also be written 
from coluism 2 of table 39, Chapter 4, as! 

He = ^ 0 • I • 

5 . e . . (22a) 

incorporating cost indices for comparative purposes, 

= • • (22b) 

Taking the mean of the parameters linking recurrent non- remuneration 
expenditure per arinum (R^) and total academic staff (S^)-- 

Let Rg , kg . : (22c) 

and kg is the mean: 

kg . 1/6 j^k^ (3000 -f 2n^^) + 2x^ 6. t. - (2 - 
and kj^ a r^ #270o. e. x,. k^ 

or k = 1350 e. t. (r^ k^ ^ ^0 ' * ^L^ * 

■ ^ ! ■ .. 

This total non-remuneration recurrent expenditure per anniam is distributed 
between administrative library, and "other" functions as follows: 

Let R^j. r total university annual recurrent expenditure excluding remuneration 
" devoted to administration £.s.e. (per annum). 

Rp, - total university annual recurrent expenditure excluding remuneration 
devoted to library £.s.e. (per annum). 

RgQ s total university annual recurrent expenditure excluding remuneration 
devoted to all other facilities £,s.e. (per annum) . 



Adinlnis|iratlon : 


= 


p 

OD 












^OD . 




^ 


(23) 


Library: 




= ^Oh 


• \ 


. * 








^Oh 




• 


(2M 


All "other" 


^0 


= ^00 












> p 
- 00 




' ^ 
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where Rgjj + Rgj^ + Rgjj X Rg 



PqD* ^OL^ 

The distribution of i*ecurrent expenditure (excluding remuneration) between 
theae items, in the 15-university survey, is set out in columns >-5 of table 15 . 

Tbtal annual university recurrent expenditure is the sum of the remuneration 
and non- remuneration components. 

«T -h^^ : (26) 

Note : In all cases above simplified values, based on those of (10a), (lib) and 
(12a), consistently applied throughout the parameter calculations^ can 
repliice the non- simplified values used above. In the following sections, 
only non-simplified values are used. This involves substituting the 
simplified forms for k^^, k^, etc., as appropriate. 

3.3. Net University Floor Area 

The following two sections develop a methodology for calculating university 
space requirements. In this section, university net building area is built up 
from the requirements for separate categories of spaoe^ defined by their function. 
Hence the areas necessary for teaching rooms, laboratories, academic and \ 
administrative staff offices, library and "other" activities are defined indepen- 
dently. The Slim of these, net university building floor area, is then immediately 
calculable. Uxe relevant data analysis from the 15-university survey is found in 
section 2.3.2. of Chapter lif, with summary table 38. 

Tb avoid excessive repetition, only non-simplified values are given in the 
area sections following. However it is possible to substitute the simpler ratios 
indicated above at the relevant points. / 

/' 

Teaching iX)oms requirements are directly proportional to total student 
population. 

If A. z total net university teaching rooms (m ) - 
s total university student population 
s total university academic staff. 

I 

then A. = u^. . 

A PA T 

but ?«, . s . S« 
T u T 

where s^ is the overall student/staff ratio. 

then - • • °T (27) 

Laboratory areas 

If A^ z total net university laboratory area (m ; 

3u 
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r 



= ^PB • • (28) 

Academic staff offices are directly proportional to academic staff members • 

2 

If Ag s net university academic staff office area (m ) 

*S = ^PS • (29) 

Administrative staff offices are directly proportional to the number of ^ 
axiministratlve staff. 

2 

If z total net university administrative staff office area (m ) 
Nj^ = total university administrative staff. 

from (10c), = kj^ . . 

therefore Aj^ = u^j^ . kj^" . ; ^^^^ 

All "other" space including library is a function of total university staff 

2 

Let Aq z total net university all other floor area (m ) 

^0 " ^PO ' . • 
from (13b) = UpQ . . ^ ^^^^ 

Ihe library area component of this is a function of total student population. 

■ -p 

Let A^ = total net university library floor area (m ) 
*L ■ ^L • 

= ^PL • ^u • (32) 

Total net university floor £u?ea is the sum of these components 

* 2 ' 

Let App » total net university floor area (all kinds) (m ) 

which can be expressed as 

'^='^^-^T...... " 



where k^^ 
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usijig equations (27) to 02). 

3A> Grosa University Site Area 

The method Is developed by first evaluating gross "used" university land 
area. This is the sum of gross university building area, determined independently 
of net building floor space, car park and recreational facilities. 

In order to assess the total site of the university from this, it is 
necessary to' incorporate some evaluation of building density and environmental 
desirability. 

The buildipg density factor utilized here is the ratio of net university 
building floor area to "^tal gross university building land ai-ea. "Environmental 
desirability" is the ratio of total grpss university land area to total gross 
"used" university land area. 

Tlie matching of the "desirable" building and recreation areas to any 
actually available or potential sits is demonstrated. 

The parameter values based on the international survey can only give a 
general guide to land requirements. Values arising from a specific context can 
be substituted for those utilized here. This applies particularly to the area 
of land occupied by buildings, where different styles of building lead to a very 
vri.de range of values for the building density factor. 

Gross university building land area can be assessed directly from 
academic staff numbers or total university staff, or related to' total gross 
Tiniversity "used" land area. 

Let Bg = total gross university building land area (all kinds) (m ) 
Bjj = totea gross university "used" land area (m ) 
Bij, r total gross university land area (all kinds) (m ) 

Then Bq = Ugg . _ , (^^) 

or Eg = u^ . 

= u^ . k^ . O^b) 

but, B^j = by . B^ ^ and B^ . u^p . 

therefore Bg - (bg^ . b^ . u^ . s^) S,j, , ^^^j 

Let Bg = kg ,. ; (^d) 

where kg . 1/3 j^Ugg + Ug^ . ^HJ * * "tP * ^uj 

i.e. k is the mean value of the parameters linkfing Bg and in (3'*a), (iJ^b) and 
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2 

Dotal grosa university car parking land area (m ) can be expressed In terms 
of total staff and students, or of gross "used" land. 

Let Bp r total gross university car parking land area. 

Bp = (P^ + N^) 

* V >u + V D5a) 



= ^PU • ^ ' V • ®u • (35b) 



or let Bp = kp . ^ ' ■ (^5^ J 

where kp . i (Up^ + ^p^ . b^^ . u^p) + Up^ - ^k^ ^ , 

i.e. k_ is the mean value of the parameters linkirijg Bp and S„ in equations 
{55a) £nd (35b). 

> Bie number of car-parking spaces (Z) equals the total gross car parking 
area (Bp) divided by the effective land area per car-parking space (ap). 



Z = kp . S, 



_P • ""t (36) 

9>T 



Ttotal gross university recreational facility area can be related to the 
total student population or gross "used" land area. 

2 

Let a total gross university recreational facility area (m ) 
% = "rP • 

^ = V ' ^u • (37a) 

^ ^ = ^RU • ^ 

= ^RU • • V • ^u • (37b) 

Let 5r = l^HR • (37c) 

i^ere kgj^ = !u |uj^ + bg^^ . b^ . u^j 

lie. k_ Is the mean value of the parameters linking B-. and S in equations (37a) 
and (3?§). "R T ^ 

Total gross university *'used!' land area (m ) is the sum of gross land areas 
for university buildings, car parks, and recreational facilities. 

B^,= Bg + Bp + Bj^ (38) 
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Ihe total gross university land area can be related to academic staff or to 
gross "used" university land area (B^). v 

^ = V • ^u • (39) 

. A better value, based on a broad site-density factor is: 

[^]s \["^]s * • (39a) 



where = 55 tor a high density situation 

L J' 



s :: 2^0 for a low density situation 



TJie alternative, incorporates a simple evaluation of "environmental 
desirability". 

Let B_ = desirable "environmental limiting" value of B^, gross university land 



area. 

then z 2.5 By (UO) 

Buildinfe density criterion : building density can be considered separately 
from the aggreigated total site determinations- A building density factor is: 

^ : (Itl) 

which can be calculated directly from equations (33) and (3^c) for each university. 

The total sample appears to fall into three separate density groupings so 
that for an approximation it can be deduced that: 

d-. - 0.526 for a low average buildiriig density 

- 1.66k for a meduim average building density 

^ r 2.714.9 for a high average building density 

amd these values can be used to indicate thie order of bu^.lding density for any 
corresponding values of building floor area (A^^) and land area (Bg) . 

Desirable recreational land area . As a "second order" factor in 
environmental desirability it would be advantageous to satisfy a recreational 
land area criterion of the following order of magnitude (derived from column h of 
table 37). 

frorti (37a), Bp = u^ . s^ . 

such that Ujyj approaches 12, . 

°^ ^= 12 • »u • ' (1.2) 

irtiere B^^^ is the desirable environmental limiting value of recreation land 
area. Bp 

^' 34 
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Practical Application 



. It Is hlfijily probable that calculated land values from the model will not 
satisfy equation (33), or alternatively, that the land available Is limited /and 
does not allow for total site to total "used" land area ratio of 2.5 (^0). 

In these cases^ total site B™^ is fixed by circumstances external to the . 
model. Given this total site. It is possible to proceed as follows: 

Calculate the required net building floor space (A^) from equation (33) . 

Set an "environmentally desirable" criterion for the tota"* site relative to 
total usable land. It Is suggested here that this should be of the order of 2.5. 
(equation (i^-O)). . 

Calculate the total usable* university land area (B^) from equation (kO) . 

Thenr ^ = ^ " ^ " (38). Gross university building area is hence 

determined. 

Calculate building density from equation {kl) d-^ s 

Compau?e this value of dg to the set of values of building density - low, 
mefdium, and high - derived from the international averages, to indicate the order 
of building density necessary for this site. If this Is agceptable then the 
"environmental" equation (kO) will be satisfied. If the density is unacceptable 
then it will be necessary to modify the car parking area, B , and/or recreation 
area Bp e.g. by the use of raulti-storey car parks and high aensity recreational 
areas such as "dry-plaiy" surfaces. 

As a "second ord'er" environmental desiratJility it would also be 
advantageous to satisfy the recreational land area criterion. ' 

Bjy^ . J2. s^ . 5^ ^ ^ ^^^y 

It is emphasized that the above method only gives an "order of magnitude" 
solution but it can be useful as an indication of desirable area distribution. 

* ■" 

^ 3.5. Tbtal Capital Value and Annual Capital Expenditure 

Uiis is treated first as accumulated past capital expenditure, the 
existing value of capital stock, and second as a per annum expenditure in a growth 
situation. The latter treatment includes an attempt to distinguish within annual 
capital expenditure, that attributable to growth, and that which would be necessary 
even in a steady state - called the average annual basic or "true" capital 
expenditure. 

Each of these types of capital expenditure are subdivided into building- and 
non-building items. The growth situation presumes that the university institution 
already exists i.e. there is no analysis of expenditure requirement for a totally 
new university. 

Data analysis based on the international sample of 15-'universities is 
detailed in section 2.4.2. of Chapter together with a more thorough appraisal 
of "true"'*or basic capital expenditure. 
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Ttotal Capital Value ' 

For all the followlng^^it is assumed that student population, P^, is known. 

Building 

This entails assigning a monetary value to building requirements determined 
in sectlohs and ^^^v * 

Prom equation (55), net university building floor area (A^) was related to 
total academic staff complement. 



where k 



AT = ["u ("PB ^ ^A^ ^ • ^A * ^0 / ^ V] ' 

If k s constructiongCost per unit building n^t floor area (all kinds) in 
£.s«e. per m , 

then th« Monetary value of the building capital (Og) is: 

= ^ • ^AT V^T (i+3) 

All Other" Capital Items . " ' ■ ' 

All other, capital items are proportiona-juely related to the capital value of 
buildings such liiat: ■ 

; ^0 = ^C6 ' ^B " I . 

where C^ m the value of all "other" capital items 

k ^ = the ratio of the value of all "pther" capital items to value of 
" buildings (Cq) 

from (U3), = k^Q • k • k^^ • ^1^1^) 

Tbtal capital value of university is the sum of the capital values of 
buildings and all other items • 

; = (l>k^o^ . k . k^T^^T (U5) 

where C,p = the university total capital in £.s.e. 
Annual Average Capital Expenditure 

Within the total annual average capital expenditure, it is possible to 
distinguish between that associated with growth of the institutions, predominating 
expenditure on building accommodation, other ccqpital expenditure related to growth 
and lastly a non-building "basic" capital expenditure which would be necessary 
even in. a static situation. A method for the isolation of these elements is 
presented below. / n r 

O ^ ^^^^ OQ 



Building 

It Is assumed that there Is an annual growth In student population of 

P 

A T = g, and that this value is known. ^ 

, . ■ , ; 

= annual average total university growth capital expenditure on 
^ building (£.s.eO 

and from (33), - g. K. k^^ • ^ ^^^^ 

All Other Capital Expenditure 

. Using ,the growth factor g it is possible to reduce capital costs other than 
building to a "basic" or "true" expenditure necessary in a steady state. TSiis 
latter hypothesis is based on the assumption that the growth element in other 
than building capital can be removed by using a simple growth factor correction 
as follows: 

"Basic" average annual capital expenditure C^^ = CQ(l-g) .... {^7) 

yAiere s total average "other than building" annual capital expenditure. 



If • average annual total university capital expenditure, other than 
building, associated with growth. ^ 

then C^^ = S 

1 - g (48) 

However basic annual average capital expenditure (unrelated to growth), 
C|^, is also related to academic staff numbers. 

therefore C^^ a k^ . 

{^9) 

Total Annual Average Capital Expenditure 

If C^ r total annual average capital expendl^ture 
then C^^= C^^.C^g 

= g. k. k^^ . 3^ + k^ . 



g- k. k^^ + 
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(50) 
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k. Parameter Valuag deduced from the International Data 



This section sets out the departmental and overall university constants, 
provided from the international 15-university sample and 80-university survey. 
Hence it provides two possible sets of values of the constants in the simple 
overall model, which can bjB utilized to determine various resource requirements. 
Tlie >toio sets of values are. hot directly comparable as the larger number of 
observations in the 8Q- university survey enabled a classification into 5 geographical 
rejgions, contrasted to the 3 of the sample. However in many specific instances, 
the alternative values display a good degree of similarity. 

The analysed results of the two surveys are presented separately. Tables 1, 
2 and 3 refer to the sample of 15, whilst tables 5> and 6 refer to the full 
80-university survey. Tables 1 and k detail the departmental constants which 
could be utilized for the evaluation of section 2 of this chapter. The methods 
by which the raw data was analysed to arrive at thMe values is developed in 
Chapter V, sections 2.1.2, and 2.1.). Tables 2 and 5 detail the overall 
university model primary constants, which can be used for the detenmination of 
the relationships of section Tables If and 6 provide the "secondary" constants 

from which the former primary constants were derived. They have been incorpora-- 
ted at the appropriate points within section 3 of the model. 

It is emphasized that these two sets of internationally derived data provide 
only two possible sets of constants with which to evaluate the model. Alternative 
sets, based on specific local or national conditionSi^ could equally as well be 
applied. 

Chapter If, particularly section 2, provide more detailed analysis and 
interpretation of the survey da^a, relevant to the overall simple model. 

Section 5 of this chapter utilizes the values of constants provided in 
tables' 1-3 (the 15-university sample results) to provide an example application 
of the methodology. 
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Table ^ . Overall University "SecoiKiary" Constants ^ 15-Unlverslty Sample . 
. ( Used for evaluating primary constants ) 



Equat. 
No. 


Secon- 


Region 


dary 


U.K. 


n.a. 


EUR. 


average 






""ta , 


0.21 


0.40 


0.15 


0.20, 


10c 




"•it 


0.37 


0.25 


0.52 


0.46 






•"d 


0.59 


1.74 


0.28 


0.55 ' 


11c 






0.05 


0.03 


0.06 


0.05 


lie 




nip 


71.3 


52.8 


151.0 


115.4 


12c 




"to 


0.37 


0.32 


0.27 


0.29 


15 






0.52 


1.18 


0.49 


0.62 


lo 






0.50 


0.87 


0.52 


0.57 








0.65 


1.21 


0.84 


0.87 


17 




^0 


0.37 


. 0.90 


0.53 


0.56 








1.050 


1.230 


1.030 


i.i4o 








1335 


1158 


1042 


1143 


22c 




^0 


1325 


i960 


1359 


1457 






Pm 


0.60 


0.61 


0.65 ' 


0.63 








420 


121 


159 


208 








139 


- 30 


82 


83 








0.49 


0.39 


0.67 


0.56 








0.251 


0.437 


0.394 


0.369 . 






"pa 


3.29 


9.22 


2.75 


4.37 






V 


25.1^ 


19.8 


3.3 


13.2 


kk 




°0 


0.32 


0.21 


■ 0.38 


0.32 


kk 






0.68 


0.79 


0.62 


0.68 
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Jkbljj*. Depart— nUl OornUnta; caaj«ifl»d by Region and Subjtot Ar»> 



Z 



Subjaot 
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K.A. 1 

oism mm. 5 


0.700 
0.550 
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u. 
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8.U5 

Q QR 
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7.71 / 
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0.596 

0.916 
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7 .87 
5.06 

10.99 


0.41*8 
0.891 
0.674 

0.967 


2750 
2373 
2200 
2185 
1714 


4.00 
2.03 
3.10 

a.38 

1.81 
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2803 
2686 
2112 

2014 , 






AVBUat 
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8.08 r 


0.68i* 


7.14 


0*783 


2340 


^.77 


2667 




2. 

Arohlt«otur« 


1 

2 

>. 
5 


0.713 

o.5r f 
0.655 

O.72U 


8.56 / 

12 ^"§4 

1^:66 


0.935 

0.Q27 


7.84 
11 .13 
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11.59 


0.587 


11.60 


0.847 


2192 


.2.66 


2477 




6. 

HomanlUca 


I 

2 

U 
5 


0.815 
0.7^*0 
0.802 
O.82U 
O.8O6 


11.19 
10.00 
6.01^ 

6.78 


0.604 
0.838 
0.716 

0.961 


2.49 
9.26 
9.50 
20.26 
12.67 


0.759 
0.886 
0.685 
0.878 
0.978 


2454 
2151 
3061 
2236 
2192 


4.40 
2.33 
• 3.27 

1.64 


30»» 

3026 
2273 
' 2057 


i 
\ 




AVSRAOE 


0.798 


8.53 


0.762 


11.35 


0.807 


2597 


, 3.11 


^ 2699 


7. 

Pln« Arts 


1 
2 

U 
5 


0.795 

O.OOr 

1.000 


18.71 
- 

9^50 


0.824 
- 

1.000 


^.16 

6. "51 
14.50 


0.835 
0.878 
0.73? 

1.000 


2141 
2407 


4.32 
2.29 


3232 
2546 

2IOB 




AVEIUai 


0.829 


' 17.^*0 


0.849 


9<66 


0.863 


2208 


3. 81 


3006 


ft. 

MuoAtion 


1 

2 

u 

5 


0.716 
0.650 
0.726 

0.800 


11.50 

Q.7S 
6*25 


0.667 
0.846 
0.500 

0.400 


20.49 
10.64 
15.85 

7.08 


0.853 
O.C^ 

0.862 


2670 
2236 
3139 


4.02 
2.30 
3.23 


2785 
2700 
3476 

26rr , 




AVBUQI 


0.710 


10.10 


•0.624 


15.75 


0.782 


2770 


. 3..33 


29ir 






1 


0.U20 


5.88 


1.060 


i5.rr 


0.679 


3264 ■ 


3.60 , 


3981 




9. 
Law 




2 

If 
5 


0.799 
0.755 
0.756 


9.79 
6"2J 


0.766 
1.000 


17.72 

38.54 
82,09 


0.657 , 

1.000 


2666 
2479 
1851 


3.42 
2.90 
1.55 


2968 
2514 
1866 






AVERAQK 


0.720 


7.W 


0.867 


31.29 


0.684 


,2669 


3.11 


. 2882 


10. 
Soolal 


1 
2 

U 
5 


0.702 
0.796 
0.776 
0.9Qi^ 
0.816 


10.73 
9.U0 
5.80 

7.70 


0.625 
0.860 
0.519 

0.862 


17.65 
9.12 
17.68 
17.18 
14.53 


0.743 
0.813 
0.812 
0.668 
1.04^ 


2870 
2427 
2562 
' 2571 
1855 


4.11 
2.28 
3.24 
2.89 
1.25 


3177 
2633 
2675 
2640 
1985 




AVIItA(X 


0.769 


8.93 


0.695 


15.23 


0.840 


2593 


3.16 


2722 


pvnAiL 

UVBUQI 




0.67U 


9.16 


0.728 


11.41 


0.826 


2438 


2.91 


2669 
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5. Example Application of the Methodology 

In this section ari exahiple application of the methodology Is presented, 
based on parametef^ vaLu^ obtained In the l^-unlverslty saoqple, and set out In 
tables 1» 2 and 3 of section k above. This university Is compared with the 
**overaIl average" university. Altez*natlve parameter values, for example for the 
80-unlver8lty suz^vey, could^ be substituted at the relevant points In the methodo- 
logy to obtain an alternative set of approximations , 
> 

University X - Input Data . 

Table -7 ' Departmental Student Data - Example 



[;ia88lfl> 
Qatlpn No. 


Subject Area 


Students 

Ist 

Degree 


Students 

Higher 

Degree 

^01. 


Ibtal (P^j 
• (^ui/ V) 


1 


Pure Sciences 


1^11 


850 


2161 


k 


Medical Sciences 


113 


77 


190 


6 


Humanities 


1647 


893 


25^0 


8 


Education 


206 


. ^3 


2K9 


' 9 


Law 


1274 


959 


2233 


10 


Social Sciences 


510 


177 


687 


Kmia 


2 


5061 


2999 


8060 



Origin of X : It Is assumed that University X Is from Holland In the European 
grouping. Hence; 

e « 8.69 t =0.0967 k = 57.6. £,s,e. 

Growth ; Assumed to be at the rate of g « 13% per annum 

Data at subject level 

Using Ihble 7 and the constants from section 4^ table 1» the following 
basic calculations can be made: 
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Example Reaults : 0\^erall University Level t 

\ . Table 9 presents the values determined far University X, from the model. 
lhay< are organized In the same format as the model Itself. Only non<^ simplified 
valui^a are used. Alternative simplified vetlues can be substituted. 

\ Table 9 > OvergLll "University X" Requirements 



r 

Equat. 
No . 


Item 


Units 


"University X" 


Average 
unxvei^si wy 


Data 


Dept. students total 






8o6o 


8060 


Data 


Dept. undergrad. students 


V^U 




5061 


5061 


Data 


Dept. postgrad, students 


V^G 




2999 ^ 


2999 


1 


Staff weekly teaching hra. 






OUO*f 


(UO( 


2 


Dept. Academic Staff 


V^T 




■ 669.8 


767.4 




Total dept. staff 






1025.1 


1122.4 


k 


Dept. "other" staff 








355.0 


5 


Dept . recurrent expend . p . a . 


£.s,e. (p. a. ) 


2,272,000 


3,233,000 


6 


^ Dept. staff reraun. p. a. 




£.s.e. (p. a.) 


1,909,000 


2,785,000 


7 


D^pt. acad. staff remun. 
p. a. 




£.s.e. (p. a. ) 


1,601^,000 , 


2,267,000 


8 


Dept. 'recurrent expend, 
excl. reraun • 




£.s.e. (p.a. ) 


363,000 


>U8,000 


9 


Dept. "other" staff reraun. 
p. a. 


^0 


£.s.e. (p.a. ) 


305,000 


518,000 




* 

Student staff ratio s « r/S^ 




12.03 


10.50 


lOc 


Unl vers . admin . staff 






190.2 


378.3 


11c 


Unlvers. library staff 






"65.6 


77.5 




Unl vers, technicleui and 
"other" staff 






355.7 


U6i^.3 


13b 


Total unlv. staff 






1,281.3 


1,687.5 


15 


Univ. admin, staff remun. 
p. a. 




£.s.e. (p.a. ) 


211,000 . 


499,000 


l6 


Univ. library staff reraun. 
p. a. \ 




£.s.e. (p.a. ) 


77,000 


• 94,000 


17 


Univ. "other" staff remun. 
p. a. 




£.s.e. (p.a.) 


532, 000 


642,000,- 




Unlv acad. staff remun. 
p. a. 




£.s.e. (p.a. ) 


1,601^,000 


2,267,000 


l8b 


Total unlv. remun. p. a. 


\ 


£.s.e. (p.a. 


2,21^5,000 


3,539,000 


19 


Total unlv. remun. p. a. 




£.s.e. (p.a. ) 


2,237,000 


3,521,000 ■ 


22c 


Unl V . re current expend . 
excl. remuri. 




£.s.e. (p.a. ) 


1,393,000 


1^921,000 
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Tfitlple 9 (Continued) 



No. ^ 


Item 


\ 

\ 

\ 

. \ 

\ 


Units 


univerSi ^y a 


Average 
University 




Univ. recurrent expend. 




ij\s . e . ^p .a. ; 


U6,G00 


221,000 


excl. remun. (aamin*; 




2k 


Univ. recurrent expend. 








9'+, 000 




excl. remun. -library 




t^.s.c. ^p.a. ) 


s o 000 


25 


Univ. recurrent expend. 




\ 




1 606 000 


excl. remun.- other 


^0 


£• s • e • . a . ) 


1 1 Q7 OOO 


26 


•» > 
Univ. total recurrent 




\ \ 


3,638,000 


5,ii6o,ooo 


expend, p. a. 




£.s .e . (p .as. ; 


27 


Net univ. floor area - 




m2 \ 




18,500 


tea9hing 




m \ j 


. 23, '^oo 


28 


Net univ. 'floor area - 




^2 'i 








labs. 




"> . i 


\ 32,200 


32,200 


29 


Net univ. floor area - 




I 

2 ' 


(*) 


acad. offices 




m 


13,^00 


15,1|00 


30 


Net univ. floor area - 






6,600 








2 
m 


10,100 




Mo-f iinlv "PlnnT* a'ppa — 




■2 






"other" 




m 


63,700 


72,500 




Net univ. floor area ^ 




o 


6,500 




library 




m 


9>700 


55 


Net univ. floor area 


A 

r 


2 
m 


139,300 


148,700 




Gross univ. building area 




2 


105,700 


105,300 




Gross univ. car park area 


Bp 


2 
m 


25,600(d) 


i|2,600(d) 




Approx. /r:o. of car spaces 


Z 


spaces 


2,137 


1^,259 


37 


Gross univ. reci^eation area It!^ 




26,600 


106,1100 


1^0 . 


"Desirable" value of 




m 


96,700(0) 


' 89, 300(c) 


, 38" 


GrosS' univ . "used" land 




2 






area 




m 


157,900 


299,300, 


39 


Gross univ. lemd area 




•2 
m 


6l^i|,600 


7,058,500 


39a 




2 
m 

n 


i|il3,200(a) 


i|il3, 200(a) 


39a- 






m 


. 2,01'^,'^00 


2,0lJj-,'l00 


1^1 


Building density factor 






1.31^ 

(meduim 


3 ' 0.989 
(raedulin/low 










density) 


density) 


38 


Gross univ. land area 




2 
m 


228,000 


282,000 








(using ho in- 
, stead of 37c 
in 38) ^ , 




^besirable" value of 




2 
m 


39*^,800 


7^,300 



(*) An interpolated value u_.^ 
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Table 9 (Continued) . 



Equat. 
No. 



Item 



40 

38 
kl 

50 
^^9 



Gross, univ. land area By 
Gross univ. building area Bg 
Building density factor d_ 

13 



Capital value of total univ. 
building 

Capital value of total univ. 
other than building 

Itotal univ. capital 

Univ. grovrth capital on 
building 

Univ. growth c£^ital on 
other than building 

Av. univ. giTowth capital- 
total 

Av. "basic" capitad expend. 



B 



^Bg 
^Og 

^Tg 

C^ 



Units 



m 



"University X" 



£.s.e. (total) 

£.s.e. (total) 
£.s.e. (total) 

£.s.e. (p. a. ) 

£.8.e.*{p.a. ) 

£.s .e. (p. a. ) 
£.s.e. (p. a. ) 



Average 
University 



or 570,000(b) or 70^, 000(b) 
Note that (a) does not satisfy 
(b) I 
177,200 I 177,200 
(Using values (a)) 
5^,900 I U5,300 
(Using values (c) and (d)) 

" 2.5371 3.283 
(High building density. In- 
vestigate alternative parking 
and/or recreation areas). 



7,98U,000 

U, 886, 000 
12,870,000 

l,20lf,000 

378,000 

1,582,000- 
322,000 



9,191,000 

Ur329, 000 
13,520,060 

1,378,000 

^33,4^ 
1,811, opo 

368,000 
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l^ble 10 . A Selected Summary of Results (Costs In Currency of "University X") . 

University "X" and Average University 



Item 


Units 


"University X" 


Average 
University 


Pure Science Subject Area 








TDl^al students 




2l6l , 


2161 


Ttotal academic staff 




2ll0.0 


281.7 


Ttotal staff 




1^53.7 


• 1*61^.1 


Tbtal annual staff remmieration 


Guild. p. a. 


7869000 


1236^4-000 


Ttotal annual recurrent 
expenditure 




qsSqooo 


15213000 


Humanities Subject Area 








Ttotal students 




25i^O 




Tbtal academic staff 




235.3 


265.8 


Tbtal staff 




300.1 


325.3 


Ttotal annual staff remuneration 


Guild. p. a. 


591^3000 


8690000 


Tbtal annual recurrent 
expsncLi T*ur e 




67 "i? 000 


9it8?000 


Tbtal University 








Ttotal students 




8060 


8060 


Ttotal academic staff 




' 669.8 


767. 


Itotal staff (all kinds) 




1281.3 


1687-5 


Ttotal admin, staff annual 
remuneration 


Guild. p. a. 


2173000 


5U89OOO 


Library recurrent less 


friji Id .n . a . 


515000 


10314-000 


Ttotal staff annual remuneration 


Guild. p. a. 


'23124000 


38929000 


Ttotal recurrent annual 
expenditure 


uUl J.Q .p • a . 




60060000 


lOwaJL lauorauory neu ij-ovji etiea 


2 

m 


32200 


32200 




2 

in 


139300 


lli87po 


University members per car park 
space 






2.29 


Ttotal used land area 


2 

m 


157900 


299300 


Ttotal site land area 


2 
m 


1^113200 


14-14-3200 


Desirable site land area 


2 
m 


570000 


705000 


Average amnual growth: buildings 
capital 


Guild. p .a. 


12U01000 


15158000 


Ttotal average annual capital 


Guildtp.a. 


16295000 


19921000 
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1. Introduction 



The methodology developed here has as its goal the determination of 
academic, technical support and administrative staff at the departmental level 
of university type institutions. Hie approach is a combined conceptual/data 
analysis one ard would provide reliable intra-university data although it can be 
used in aggregated foi-m for institutional i^equirements (see reference 5). 

Ttie method ha^ been developed to be as flexible as possible so that it 
can be applied interjfiatiorially. Ihus a basic concept of programmes of study 
at defined levels of ( study has been introduced, from which springs specific 
equations for departmental academic staff for particular geographical regions. 
It is thought that this basic concept is applicable to other fon».3 of organization 
ihan the conmon faculty-^department-arrangement. Such application is left to 
the reader. 

Ihe basic concepts for accuiemic staff analysis are described, Ihese 
are then developed for departments in general terms from which practical 
evaluations are facilitated using data based parameters which vary by subject 
classification and by geographical region. A comprehensive example is given 
to illustrate the application of the complete method, ^ 

Ihe determination of supporting staff (technicians, assistants, etc.) 
and administrative staff depends upon a reeisonably accurate estimate of academic 
staff distribution. Ihe former is also found to depend significantly on 
effective "laboratory" area and hence an analysis of this is also developed in 
terms of academic staff, 

Ihe whole approach is kept as, simple as possible as the objective is to 
provide methodology and useful data to enable individual universities to develop 
their own specific equations and methods. Decisions on method and data constraints 
should spring from bodies which include academic staff, students and administra- 
tors.. However it should be added that the appendices of this chapter, and 
Chapter contain a considerable quantity of general information, which can be 
of use in solving specific academic planning problems. 

2, Academic Staff Estimation by Department 

2.1. Basic Methodology ■ 

The functions of academic staff can be broadly described m follows: 

(a) Teaching Function : First degree or diploma, higher degree or 
diploma, short specialized 'programmes, research supervision and 
industrial, visiting to students (where "sandwich" or co-operative 
programmes are involved) , 

(b) Personal research and "consultancy function ". 

(c) Other Functions : 'Administration, committees (university, 
professional and national), student counselling.'' 

Ihe assessment of academic staff requirements presented here takes into 
account only the teaching function. It has been reasonably well established 
within an! international framework that average staff /student contact teaching 
loads are of the order of 9-10 hours/week (with a factor of about 2-5 for 
conversion to ^actual worked hours - allowing for preparation, marking, etc.) 
and that personal research and consultancy occupies 25-30^ of a normal working 




week. This accounts for about 36 wo^rking hours per week with say, at least four 
hours per week for the other functions. Hius on this basis it is assumed 
Justifiable to concentrate on the teaching function to define the staff requirement 
for a university or department - the remaining time being available for research 
and other ^functions. This definition must, of course, be based on the average 
staff member and does not imply that every staff member proportions his time in a 
uniform way. Having established a staff requirement based on the overall teaching , 
function comnitments in a reasonably equitabl^rway it is a matter of detailed 
management within the university and itsn5?ganizational structure to determine the 
individual functions of its academic staff. 

Ihus the method 01 staff estimation is based on the teaching function which 
is, in any case, the basic "ralson d»§tre" of a university. 

2.1.1. The Generalized Programme of Study Concept 

Departraental teaching responsibilities can be analysed via the utilization 
of a generalized programme of study concept. A progransne of study is defined as 
those requirements which raust^be satisfied for the satisfactory completion of the 
student's period in the university. It frequently is terminated by the award of 
a degree or diploma. Thus the concept embraces all the teaching functions of 
the department - u?idergraduate courses, student research work, short courses, 
industrial training etc. 

Each programme will generally include lecturing, seminar, and/or project/ 
thesis commitments. Each programne is further classified by the levels of study 
incorporated- A study of various systems of university education across nations 
suggests that academiq work can be defined at three levels of study: 

Level 1*. Fundamental. Early first degree/diploma study 

Level 2: Advanced. Intermediate- between first degree/diploma and 

higher degree/diploma study. 

Level y. Higher. Higher degree/diploma study. 

IVo particularly difficult problems regarding the choice of approach were 
encountered. Ihe first concerned the decision as to whether the basic approach 
should derive tv^m subject elements or from complete programmes of study. Tne 
second, connected, problem was that of making adequate allowance for service 
teaching between departments. The generalized programme of study was finally 
selected as all students must eventually ^satisfy a particular programme to 
qualify for a specific degree or diploma. 

Departraental servicing contributions are incorporated through the use of 
distribution factors which are developed in some detail (as it is often here in 
practical application that the greatest emotion is generated inter-departmentally) . 

Hence a general equation is derived for the departmental teaching function, 
in terms of different levels of study - fundamental, advanced, and higher. Prom 
this simplified expressions for pat»ticular types of study programmes, e.g. short 
courses, are easily evolved. The various types of study programmes are detailed 
individually. 

At this stage it is not possible to simplify the equations further because 
of differing programme structures and approaches at the international level. It 
is, however, possible to provide considerable data reduced parametric information 
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for specific geographical regions and subject classifications and these can be 
used in the generalized equations which can then be conditioned to the particular 
university teaching function. In order to illustrate the lat* application of the 
method, therefore, the equations are developed for typical university in the 
United Kingdom and worked examples are gi,ven for a typical technology department 
in which academic staff estimations are made for first ajid higher degree pro- 
grammes, (including a detailed estimate of servicing distribution factors), short^ 
courses, research supervision and industrial visiting. 

Principal Notation . 

1^, Ig, 1-j , - average student lecture hours/week at study levels 1, 2, 3. 

s^, s^, S-, - average student seminar hours/week at ^tudy levels 1, 2, 3. 

Seminar hours are all hours spent in the classroom, 
excluding lectures. 

g-|^, ^2' ^3 average student seminar ^roup 3i^<^ at study levels J^_.._2,,_2--- 

Uriis is the average sisso of ail teaching groups, excluding 
lectures, 

~ total student nuinbers in a prograiiime'^ at study levels 1, 2, 3. 

- total number of weeks tuition at study levels 1, 2, 3. 

- number of years in ^ programme at study levels 1, 2, 3. • 

- weighting factor on staff loading relative to the 
fundamental level (1) at study levels 1, 2, 3. 

p , p - total student numbers on project/ theses at study levels 2, 3. 

P2 P3 

b^, b - average weekly staff hours per student of project 

supervision at study levels 2, 3. 

bp^ average weekly staff hours per student of thesis supervision 

^"l^ - average. lecturing staff hours/week at fundamental level of 

study (1 ) . ' ^ 

hg ' - avex^aga s€?minar staff hours/week at fundamental level of 

study (i) . 

w number of weeks in university academic year 

S ' - academic staff requireihdnts for a generalized programme 

^ of study. 

- total departmental academic staff 'contribution to a 
progi-tuiune of study. 

\ - total departmental aoademic staff requirement 

Sg - departmental acaclenuc staff requirement for short courses 

Sj^ - departmental academic staff requirement for research 

student supervision 

» 

5b 
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- departmental academic staff requirement for industrial 
^ visiting of students on "sandwich" courses. 

2 

Aj^ ' - depeurtmental support area requirements (m ) 

Dg - total departmental support staff (excluding administrative) 

^ - total departmental administrative staff. 

2.1-2. Academic Staff Contribution to a Programme of Study 

Consider a progr::mLie of study at the auivanced level (level 2). It enrols 
p student^ and each student has a weekly load of 1^ lectures and s^ seminars, in 
average seminar groups of size g^. Uie duration or this level is y^ university 
academic years each of w weeks. The students receive a total of w^ weeks tuition 
over the complete period. Ihe staff weekly loading is h-j^^ and h^^ hours for 

^lecturing respectively. Where kg is a weighting factor reflecting the 
level of study relative to the fundamental level p students undertake a project 
thesis involving hours per week of academic ^r 
staff supervision. 

Uils is represented algebraically as; 

w 1 

Staff required for lecturing r k^ . 2 . 2 

^ ^1 (1) 

Staff required for seminars = k . ^ . ^2 . ^ , (2) 

w ggh^ yg 

Staff required for project/thesis s ^2 ' ^p^ ' ^2 



D) 

Ihus the academic staff requirement for a completely generalized 
programme of study is given by: ,^ 



S = k, . ^'l 
y 1 — 



Ig + S-g ^ Pg 



h «2 ^s ^: 



2 



This is the basic equation from which departmental and hence university 
staff requirements are derived. It Will be noted that equation (if) is largely 
conditioned by the parameters l^y^ s^ , etc, and b (lus in reference 2) and the 

values of these parameters are examined in section 2.2. for various broad subject 
areas emd geographical regions. 

\ 

Tlius for a particular programme structure the basic academic staff equation 
can be deriy.ed_ f rom (If). Examples of this are a,s follows: 
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Igt Degree In the U.K. 

NbrmfiLlly this would, embrace 2 years at fundamental level and 1 year at 
advanced (i.e. a total of 5 years). 



Typical values would be: 
y^ = 2 w^/w = 1 
(All third higher level would be zero). 



Thus! 



y 1 



+ K 



h «2^ 



^ ^2 Pp • ^2 

P 



Higher (masters) degree In the U.K. by course ; 



w 

r 2 y-x r 1 p = P-z (all others zero) 
w 3 ^3 



S r 2 k- 

y J 3 



+ k, p . b_ 





1st Diploma in a European University 

NorrafiLLly this would embrace 3 years at fundamental level and 2 years at 
advanced (i.e. a to tad of 5 years).- 

Typical value;s would be: 



/ r 3 
1/w ^ 



y^ r 2 (see third Isvel zero) 



S = k, 
y 1 



31, ^ 



Sl^s 



■2I2 ^ 



«2^s 



^2 



. b^ 



Other variations are apparent but the above examples serve to indicate the 
flexibility of the generalized prograjnin^ of study concept. 

2.1.3^ Incorporation of Inter- Departmental Service Teaching 

In general any programme of j^tvidy will be serviced by a number of 
departments although it will almost certtiinly be attached to a particular 
department for organizational purposes and will be in the general subject area of 
that department. 

Ihus each department servicing a prograjnme of study requires a proportionate 
allocation of staff. This is achieved here by developing departmental academic 
staff .distribution factors for the generalized programme of study. 



i.) i) 
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■ staff are to be allocated to departments according to their contribution 
to a parti culfiu* programme. In order to assess this contribution, complete 
progranines must be broken down, at each level, into subject elements. Fbr each 
subject element the following must be taken into account: 

(i) Ihe lecturing load and duration of the subject. 

(ii) The seminar load and* duration of the subject. 

(iii) The degree of common lecturing between different programmes of 
study. 

(iv) Allowance for elective subjects within or across programmes of 
study. 

(v) The repetition of the lecturing content of ^jsubject elements for 
the specific course of study only (due to lecture groups being too 
large to utilize available accommodation or other reasons). 

Ihe subject element distribution factors represent lectures (seminars) 
given in one subject, as a contribution to the total given in the programme. 





Consider " 




z number < 




= number < 


nl 


= number < 


nl 


= number < 


nl 
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subject 



Hence the subject element distribution factors are! 



Lectures; - 

nl 



w 



nl 



nl 



2 *'nl 



nl 



(5) 



Seminars: 7^ = 



'nl 



• ^nl 



(6) 



Similarly for study levels 2 auid J>'- 
= • ^.1 ^n3 > 



^n2 = 



c 2 w.l 

-1 

w.s 



n2 



X . w.l 

c y w.l 



n3 



w.s 
2 w.s 



n3 



irtiere all elective subject elements in a progranme are included in the sxunmation. 

Tb evaluate the toted 'contribution of a specific department, it is necessary 
to sum the distribution factors for all the subjects given by this department 
over the entire programme. t: 



53 



If J subject elements at level 1 in the progreanme of study are contributed 
by one department then the departmental distribution factor Isr 



Lectures: = 2 



Seminars: 7, 



2 A 



'nl 



nl 



(7) 
(8) 



Similarly for levels of study 2 and 



3 = 2 '^K-, 



^n3 



Then the total departmental academic staff contribution to a programme 
of study is : . 



D 



w 



w 



1 ^ s 



w 



^2 Pp. 



I2 -^72 



h 



(9) 



note: p 



3 and p mii^it need to be modified is projects/theses are shared across 

'2. 3' 



departments* In general they will be supervised by the department 
organizing the particular programme of study. 

It will be observed from (/*•) and (9) that for a complete programme of 



study: 



that is, in the case of seminars, the sum of staff allocated in this manner 
between contributing departments, equals the total required for the programme. 
Hiis is as logically expected. 

However 2>/3i> 2 ^ "^5 vrLll only -equal unity if there is no repetition 

of lectures Witliin a programme ( the influence of x) or no cdmmoh lecturing 
across programmes (the influence of c)» These latter will respectively increase 
or decrease the value of £ from unity if they occur. 

These equations are perhaps mo>^e easily understood by reference to the 
following table 11 which illustrates a method of calculation of the distribution 
factors for the fundmnexital level of a programme of study (tables \ and 5 of 
section 2.3- also present a practical calculation with typical values). 

The importance of allowing for servicing is demonstrated in section 
if. 3- of Chapter ^4- which indicates average inter- faculty servicing up to 30^ 
and over 50^ where faculties are largely professional (e.g. agriculture and 
forestry). 
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2.1\k. Total Departmental Acjidemlc Staff Regulrement and Its 



Compoaltlon 



The basic methodology for departmental staff determination via the 
generalized programme of study concept has been f^lucidated in sections 2.1,1. and 
2.1.2. Prom this general • equation (9),, simplified expressions for different* 
teaching programmes which may not incorporate all types of teaching, can be 
directly deduced. 

(i) Short Courses . 

Short courses are defined as specialized programmes of s'^udy of a 
concentrated form which are generally of durations varying from a few days to 
several weeks. Section k.^. of Chapter h gives some averaged data on such 
courses for various geographical regions. It will be noted that such courses 
average 9 working days duration, 50 students per course and a frequency of some 
kO courses per year. In total they can account for up to about 10^ of an academic 
staff requirement. 

*Such courses are generadly of post- first degree/diploma level but could 
obviously be at any of the .levels of study defined in section 2.1.1. Their 
academic staff requirement can be determined from the generalized equation (9) 
as follows: 

Let S be departmental academic staff reauirements for short courses, 
s * 



S^ = f. k^ . w^ 

s s _s 

w 



/3 . 1 +7 . s. p 

S r-- 6 ^ 

h ; 

1 g . h 

s s 



••• (10) 

where f = a concentration factor (a good value is 2.0). 

w z total vreeks of short courses/yr. at the appropriate level of study. 

s - 

p^ = average number of students per short course at the appropriate level 
of study 

j3' , 7 I the distribution factors for the department 
s s 

= ^sl' \2' ^s3. 
1 = 1,, l^, 

s/ z /„ > ^0/ > } according to the appropriate level of 

^ ^^sl ^^s2 ^^^33 

study. 

NOTE : Each short course could be treated exactly as a programme activity, 
utilizing equation (;9), with the inclusion of the concentration factor f . However 
they usually relate to one level of study (and this is invariably level 3) and 
therefore the simpler form of equation (10) has been used. 

(ii) Full-time Student Research Supervision 

This can be treated exactly £is the projects/theses except that they will 
be exclusively in the higher level of study catagory (level 3) and will require 
a greater degree of academic staff supervision. 

6 r:, 
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Thus for a total of p_ full-time research students per ye€ir requiring 
bp hours/week of staff supervision, the total academic staff requirement, 




(11) 



(iii) Industrial visiting : 
This is only applicable where sandwich or co-operative progrmnmes are 



involved. In such courses the academic staff requirement for visiting students 
in industrial and other establishments where the student is undergoing a 
pi^grarame of study combining academic and. professional industrial training,- must 
be 'incorporated. Section k.^. of Chapter 1^- provides some data on such programmes. 
It will be observed that the:jLr occurance is relatively rare but that >diere formal 
programmes are provided (and this is particul^arly relevant in the U;K.) they 
require an average of hours/year of academic staff time. Such commitments can 
amount to 0.0>'0.1 staff per sandwich student and a 20^ increetse in staff for a 
fully integrated programme. 



A simple first approximation of academic staff requirements fpr this 



activity is presented here. This is similar to that for project/theses and 
research supervision. TJie full implications of such forms of study will only be 
revealed by a comprehensive analysis. 

If Pj s Total number of students in industry etc. per year. 

q = Effective number of academic staff hours/year per industrial visit per 
student . i 

r = number of irxiustrial visits per student per year. 

Uien academic staff requirement isi 



where q = 12 as an average value derived from section of Chapter ^, and based 
on k' industrial visits per complete year. 

note: For a highly developed sandwich programme the following staff functions 
are involved: 



(a) Counselling students on industry. 

(b) Plabing students in an appropriate industry. 

(c) Actual visiting of students in Industry. 

(d) Assessment of student performance in industry. 

(e) Administration. 



The value of q = 12 can be taken to encompass all of the academic staff 
function in the above (in the absence of more accurate information) . It does not, 
of course, include administrative support. 



Sj = Pi . q.r. 



w.h 



(12) . 



Go 



Hiere have now been developed expressions for all ctepartoiental 
teaching activity/ Ihe total departmental staff requirement is the sum of the 
requirements for different iJrograrames - degree courses, short courses, research 
student supervision and^ industrial visiting. 

Tlius the total departmental academic staff requirement can be expressed 
in the following generalized form: 



(15) 



or using, .(9), (10), (11), (12) then: 
.J 

D, = 2 k-, 



^ pi • h ^ ^i'- fi_ • Pi] 



+ k. 



+ P-i 



q . r. 



+ S 



• w^ 



w^ 



"^2 • ^2 ^2 
h 



w 



w 



^ k^ . Pp^ . 



r 

iS • 1 + 7 . s 



s 



g h 

^S 6 



w.h 



It will be observed that although the concepts leading to the development 
of equation (ll^.) are relatively simple, the resulting equation is relatively complex. 
VJhen to this is added the further data analysis, of section k.^. of Chapter 
which indicates an average of 6-7 faculties per institution (each faculty of which 
may contain 3-10 departments), the overall magnitude of the university academic 
staff estimation problem immediately becomes appeu?ent. This emphasizes the need 
f6r simplioxty not only in terms of the reduction of iiie analysis but also in tenms 
of gainijig acceptance from the academic staffs themselves. 

Fortunately it is possible to reduce equation {Ik) in two ways: 

(a) Prom the use of certain generalized data (or conceptualized) values 
for some of the coefficients. 

(b) Prom application to a particular teaching function university 
structure and using further data values appropriate to subject, 
classification and geographical region. Ihe way in which .this can 
be done is illustrated in later sections . 

•the Composition of Departmental Academic Staff 



The full-time equivalent departmental academic staff have now been 
determined. However this is only one side of the equation since full-time 
equivalent academic staff comprise, in general, a combination of "established" 
full-time staff together with part-time contributions from persons external to 
the university, university etssistants and students. ^ This may be normally 
sufficient to compute costs but it is important to determine the established full- 
time complement for academic staff distribution. Here are developed generalized 
expressions for determining this composition of staff. 
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Part-time Equivalent Staff 

•It will be observed from section below that part-time equivalent 

is normally a smadl part of the total^ full-time equivalent academic staff. 
Nevertheless it is important to assess this approximately especially at 
departmental level since it will influence the full-time academic staff establish- 
ment (i.e. established university appointments). 

' . Thus it can be assumed that^ 

\ = + * ^0 (15a) 

where r the permanent established full-time academic staff 

S., - the P.T.E. academic staff from student support teaching 
N ■ 

3q z the P.T.E. academic staff from external support teaching 

Values of S, and can be determined approximately as follows: 

NO- 

"•^s (15b) 

since most student teaching will be of the seminar type 

. w(h^ + hg) (15c) 

where 1^ and i are the total part-time teaching hours per annum from student 
support teachers and external teachers respectively. 

Clearly the above equations could be applied in a more detailed way for 
various study levels, for seminars and lectures, etc, using the same methodology 
being developed for the total academic staff assessment. This will not usuistlly ^ 
be required but the application of the. method will be self evident and hence will 
riot be taken further here. 




However it will be clear from the above that once the P.T.E. staff has 
been determined the established and part-time contributions can then be evaluated 
to any required level of refinement. 

2.2. Initial Simplification of the Equations and Parametric Data 

Initial Simplification of the equations 

This refers to mathematical simplification of the equations, together 
with the substitution ofVvalues that apply generally across the subject classif- 
ications aind geographlcal\?egions . 

\ 

It is assumed that advanced level of study (level 2) parameters are an 
arithmetic mean of the fundamental (level l) and higher (level ^) study level 
parameter values. A limited data testing analysis suggests that this is a 
reasonable assumption. Por some parameters this can be built into the data 
reduction. This is achieved ais follows: 
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(i) Insertion of values for k. Ihese, are, effectively, factors for 

academic staff teaching loads at the various levels of study. Ihus 
since h^ and h are referred to at the fundamental level, 1 
generally. A?so a limited amount of data testing suggested a value 
of : 1.5 (with k^ = 1). This value leads to an overall student 
wei^ting of higher to first degree/diploma work of between 2.0 
and 2.5, which is approximately the value quoted nationally and 
internationally. Appendix Al gives an analysis which supports this 
conclusion. 



Thus k-j^ r 1.0 



= 1.25 



3 



= 1.50 



(ii) Insertion of values for b. These relate .to academic staff''' 

supervision of project/theses and student research. A brief emalysii 
of typical values is given in section 3, Chapter 4, where it is 
suggested that values of b are relatively uniform across subject 
claussifications and geographical' regions although medicine appears to 
be between two and three times greater than for all other subjects. 
Appropriate values for b are: 



0.5 



= 0.75 



R 



1.20 



(iii) The assumption that advanced level parameters are an arithmetic mean 
of the fundamental and higher level parameters is applied to the 
parameters 1 and s 



Let 1^ = u.li s 



g.h 



3 r V. n 



Then 1^ z / I + U \ ^ 

^ ^ 2 1 



K ^ 2 ' — 

^2 



(16) 



Use of all of the above simplifications in the basic programme of study 
equation (h) leauis to: 



y 



1 L 



w^ 0.625, (1 + u)w2 1-5^ . 
w w w 



. Pt + 0.625 . Pg 



2. ' _i 

w y 



w 



+ 1_ 
h 



(1 + v) + 1.5 . p^ . V 



w 



0.625 p + 1.125 p 



^3 



(16) 



This is now in a form which provides considerable simplification when 
applied to a specific programme of study structure. This is illustrated by 
applying it to the same examples as in section 2.1.2. as follows: 



First Degree in the U.K. 

Ihis incorporates 2 years at the fundamental level and 1 year at advanced 



level . 
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Typical values are: 



1^ s 2 y-, - .2 . 1!2 = 1 yg 2 1- 
w * w 

together with the above parameter values, this yields:^ 

3^^ = 1-^ [2.625 + 0.625 ul + s^ L + 0.625 Pg (1 v) + 0.625 

Higher (Masters) Degree iu the U.K., by Course 

= 2 , y-. z 1 > P s P-z -.(all others zero). 

w :5 ^ ^ 



• ^ '^"^ ^1 • V . p^ + 1.125 p^ 

^ h7 g . h h^ 

I s s 



First Diploma in a European University 

Diis normally embraces ^ years at fundamental level and 2 years at 

advanced. 

Typical values would be: 

^ Vl ^ ^ !!2 z 2 72 = 2 (all higher level zero), 
w w 

h U + u + s^ fp^ + 0.625 Pg (i + v) + 0.625 Pj 



/ w _ W 

"1 ^ - «l-''s 



P2 



The evaluation of the specific instances sited above depends on a 
knowledge of the parameters l/h. , s/g-l^g> u, v, and h^ for any given student 
enrolment in a programme of study. These parameters will in general vary with 
subject area and geographical region. 

It will be obvious from the above that a similar simplification 
procedure can be adopted for the departmented contributions expressed by equation 
(lU). However to avoid confusion from repetition of generalized equations atten- 
tion will now be directed to the application. of the methodology to a particular 
gieo graphical region. Before this, "it is necessary to present the . results of a 
data analysis for the values of the controlling parameters in the equations and 
this follows in the next section. 

Parametric Data 

The data collected from reference 1 has been reduced to provide values 
of lA^^f s/g.hg, h^, u and v in terms of broad subject clfissification and 
geographical region. 

Some details of this are given in section ^. of Chapter k and the 
results are presented here in a form for immediate application to the derived 
equations. Basically they present staiKiard values of the parameters for six broad 
subject classifications together with geographical region weighting factors for 
four regions. Uie data is presented in tables 12 and 13 below. 

^ - 6V 
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Table 12. Parametric Data fior Subject Classification 



Subject classification 






u 


V 


h ♦ 

s 


Pure Science 


i.i8 


0.0525 


0.636 


2.100 




Technology/Applied Science 


1 Aij- 


0.0513 


0.778 


1.780 




t«leidical Science 


1.78 


0.0602 


0.669 


1.292 




Humanities and Art 


1.13 


0.0281 


0-75? 


1.887 




Education 


0.96 


0.0283 


0.760 


1.629 




Social Science/Law 


1.56 


0.0250 


0.7H 


1.652 




All Subjects 


1.32 


0.0^4-23 


0.71^7 


1.1^91 


11.58 


* Only the overall value is quoted here as this is recommended 
proJect/thesis/reseai:ch supervision terms of the equations. 


for use with 


the 


Table 1^. Geographical Region Weighting Factors 

1 






"""""^^-^-...^actor Applied 

^^-jto — ^ 

Region ^^"-^^^^ 




1 s 




V 


h 

s 


North America 


0.81^ 


0.86 


0.82 


l.ll^ 


1.08 


United Kingdom 


0.69 


1.1^0 


1.19 


1,21 


1.00 


Europe: EEC and Scandina^via 


0.91 


0.79 


1.15 


0.99 


0.98 


EXiropet Otliers ' 


1.79 


1.26 


0.99 


0.80 


0.77 



Example of use ; Une va].ue of v in Humanities for Europe (others) is 1.887 O.8O = 

101. 

Ihis tab] e may be used to select appropriate data for substitution in the 
academic staff equations. It is particularly useful for comparative purposes. 
The similarity uf .some of the parameters suggests that further simplicatlons might 
be made with a small Joss in accuracy (e.g. grouping Science and Technology on the 
one hand and H-umanities^ Education and Social Science on the other). This however 
nas not been tested » 

68 
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^2.3. Application of the Methodology to a Typical U.K /university 



General 

The previous sections provide the methodology and data to enable specific 
universities to develop specific and ooruilderably slmpl if led \ equations for academic 
staff estimation. • Hie procedure Involves the r 'e of the bailc programme of study 
equation to develop equations for most types of particular pi^granmes describing 
the full departmental teaching function. It is then neoessaVy to substitute 
appropriate parametric data into these equations and to determine appropriate ^ 
departmental subject element distribution factors for each typje of programme in 
order to allow for inter-departmental service teaching. This then permits 
calculation of the total departmental staff requirement for a given student 
complement. 

The method is illustrated here for a typical U.K. university and an 
associated technological department. Reduced examples Illustrate the process 
in all of its essential elements . 

Simplified equations for a general U.K. university department 
Following the method of section 2.1.3- « 
(1) First Degree Programmes 

Using equation (9) simplified above: 



12 



h. 



2j8j^ + 0.625 02 



+ s. 



Si 



. p^ 4. 0.625 ^2 (1 + v) p^ 



+ 0.625 . P 



(ii) Master s (higher) degree programmes 

With previous simplification and equation (9)> 



u + 7- 



1.125 



h 



(iii) Short courses 



It is assumed that ill short courses are of graduate level (i.e. higher 
level of study 3) and that a concentration factor (k^) of 2.0 is 
appropriate. 

■men using equations (lO) and (9) and w = :50: 



/3o 



+ 7c 



g. 



G I. 
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(Iv) Research Supervision 
Using (12): 



= 1.8-p^ 

h 



(v) Industrial Vlsltlns ' 
Using (13) and w ^ 30 



h 



The sunwiation of the requirements for these functions of the departmental 
academic staff yeilds t^e academic staff complement required by the department. 



Algebraically: 

r 



1. 



2/3^ + 0.625 (1 + u) 
+ 0.625 . Pt> 



1 



+ [y^ + 0.625 (1 + v) p^ l 

«i I. J 



First degree progranunes 



+ Z 



+ w 



1^ . U + 7, . S 

h 



^ 1 ■ ~ 3 ■ ~1 



v.p + 1.125 Pp 

/ -2 



] 



s Masters degree programmes 



0g . 1^ . U . S^ 



g . h 
s s 



] 



V . E< + 1.8 p„ + O.h r.p. 



Short courses 



Ap plicati on to a. S pecific Techjiology Department 



Research Industrial 
supervision supervision 



Using tables 12 and 13 from secticjh 2.2. the following data is appropriate 
to a technology department in a U.K. university 



h L 1*H . 0.69 = 0^99k 



0.0513 . i.u - 0.0719 



u z 0,778 . 1.19 r 0.927 
V r I.7S0 .1.21 « 2.17 
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h : 11.58 .1 1.00 = 11.58 
s 

and subsitituting these values in the general equation for academic staff yields: 



= S jl*998 iS^ + 1.19^ ^2 0-0719 ^ 'Y^^P^ + 0,lif23 7^ + O.05U2 j 
First degree programmes 
+ 2 j^O.921 fi^ + 0.156 7^.p^ ^ 0.097V Pp j ^ 

Masters degree programmes 
+ Wg j^0.0921./33 + 0.0156 7g . pj + 0.1555 Pj^ + 0,0336 r.p^ 



Short courses Research Industrial 

supervision supervision 

Uxus with student numbers defined and the distribution factors B and Y 
determined by the methods of section 2.1.3., the full-time equivalent academic 
staff requirement for this specific technology department can be estimated. 

Example cEtlculation for the U>K. technology department 

It will be aissumed that the U.K. technology department has the following 
teaching functions (which are deliberately simplified). 

(a) The departments own first degree programme (sandwich type). 

(b) Servicing to one other departments* first degree programme. 

(c) The departments' own masters degree programme. 

(d) A series of short courses run wholly by the department. 

(e) Higher degree research students. 

(f) Industrial visiting for the departments' own first degree programme. 

Then the calculation of the total academic staff requirement proceeds a.s 
follows: 

Own First Degree Programme . 

The following Initial data is assumed: 
Fundamental level • P]^ = 93 students total 

(50 first year and ^3 second year). 
Adyamced level: Pg r ^2 students total. 

(U2 final year). 

^P^ - 38 students 



(whose projects are supervised by departmental staff) 
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Then it is first necessary to calculate the distribution /actors for the 
complete programme of study according to the methods outlined in section 2.1. 5. 
This is effected in the following tables 1^ and 15 for the fu;idamental and 
advanced levels respectively. 

Before proceeding to the calculations it is useful /4o comment on the 
results of tables 1^ and 15* Ihese are: // 

(i) The overall value of jS for the fundamental ^art of the programme 
(table 1^) is considerably less than unitv^ because . common lecturing 
provides a greater weighting than the rejc^etition of lectures (see 
columns "x" and ''c"). / 

Conversely for the advanced part the value of (3 is greater than unity. 

(il) The overall value of 7 is unity for both parts of the programme (as it 
should be). 



(iii) The department's own contribution, shown in the subject distribution 
factors jS. and is relatively small at the fundamental level, and 
considerably greater at the advanced level, 



(iv) The summations for jS and 7, excluding /3^j^^^and^j>Uj^^ the 

distribution factor crediting to^^epaiiJments servicing the programme. 
Hence of the total staff required for the programme at fundamental level, 
the mathematics department is credited with 6.58/-63^ per cent of 
them for lectures, and 13-52^ ^ov classes. 

(v) It will be noted that no allowance is made for project/thesis work as 
this is accounted for separately. 

(vi) All elective subjects are included - this is especially significant 
in the advanced part of the programme. 

Thus the department's own acadfemic staff requirements to provide its 
und-tr>,raduate degree course, can be calculated via tables Ik and 15 j from 















d. 






0.5045 




: 0.7916 


Pi = 


9^ 


P2 = 


: '+2 



Pp = 38 



For first degree programme: 



i.jbd . fi^ + i.i9k fj. + 0.0719 '>'3_ + 0.U25 + 0.0542 Pp j 



- 1.908. O.368I+ + 1.19k. 0.8334 + 0.0719. 0.5045. 95 + 0.142). 0.7916. 42 

+ 0.0542. 38 
« 11.891 

i.y. LI. 891 full-time equivalent academio staff are required by the technology- 
department to teach its ovm undergraduate programme in aeronautical engineering. 
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Servicing to other departments' prograrnne . 

Here it will be assumed that servicing is to the advanced level of another 
technological programme and for which: 

fi^ '= 0.105 N = 0-0^7 pp z 60 Pp = ^ 

(also: s 7^ = 0) 

The general simplified equation is again utilized: 
D = 1.194 . 0.105 + O.1U23. 0.087. 60 + 0.05^2. h 
= 1.085 

i.e. 1.085 P.T.E. academic staff are required by this technology depejrtment to 
service the outside technological programme. 

Own masters degree prograir ^'^ 

lb avoid unnesessary complication full distribution factor tables similar 
to tables lU and I5 will not be reproduced here. Hius it will be assumed that: 

/ = 0.700 z 0.750 p^ = 20 Pp^ = 15 

Master's degree requirements for academic staff are: 

2 j^O.921. + 0.156 7j . P J + 0.097^ ppj 

0.921. 0.700 + 0.156. 0.750. 20 + 0.097^. 15 

The master's degree programme in technology necessitates the technology 
department having k.kk6 full-tirte equivalent academic staff. 

Short course programmes 

Here it is assumed that 12 weeks (total) of short courses are given 
entirely by the departmental staff with an average of I8 students per course i.e. 

W3 = 12 ^3 = 73 = 1 P3 = 18. 

Ihe relevant calculation is: 



0.0921.^3 + 0.0156 73. Pgj 
0.0921 + 0.0156.18^ 



= 12 

Uie transport department's short courses require k.k73 full-time equivalent 
academic staff to teach them alone. 

Reseeu?ch supervision 

It is assumed that there are 15 full-time research students requiring 
•"ncrvision: l«e. Pj^ z 15» - 
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Bie relevant cedculation from equation (37) is: 
= 0.1555 Pj, 

5 0.1555 . 15 
= 2.353 

Research student supervision requires 2.333 full-time equivalent academic staff 
within the technology department. 

Industrifid visiting etc . . 

Since the first degree programme is of the sandwich type it is assumed that 
all students are in industry for 1 year between the fundamental ar>d advamced 
level studies. It is also assumed that each student is visited twice during 
this annual period i.e.: 

Pj z h3 r « 2 

Bie relevant calculation is: 

Sj = 0.0336 : r. pj ^ 

r 0.0336. 2. ii3 
z 2.890 

The total academic staff requirement, in full-time equivalents, for this 
technology department is summarized in the following table I6: 

Table 16 . Ttotfid F.T.E. Academic Staff Rgquirement 

- Transport Department: Example . 



Item 


Own 1st 

Degree 

Prog. 


Servicing 
other 1st 
Degree 
Prog. 


Own 

Masters 

Degree 

Prog. 


Short 
Courses 


Research 
Super- 
vision 


Indus t. 

Visiting 

Etc. 


Total 


Ac£tdemic 
Straff 
Rei^uir. I. 


11.891 


1.085 




^.U75 


2.333 


2.890 


, 27.120 


Itotal 


li3.8 


k.O 


16. U 


16.5 


8.6 


10.7 


100.0 



3. Estimation of Departmental TechnloaLl Support Staff 

- [7 ^ ^ 

'Hie estimation of departmental supporting staff is important in that it 
contributes significantly to the total recurrent costs of a department particularly 
in the science and technology areas where considerable laboratory and other support 
space is involved. However it is equally important to academic staff if they are 
to perform their duties effectively and efficiently. llie latter applies whether 
the supporting staff is large or small in relation to thie total academic staff. 
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Fbr example the arts, social sciences and humanities require adequate support 
even though this will not be on the scale of that required for, say, engineering. 



Uiis section, therefore, presents a simplified method of estimating such 
supporting staff for departments. This staff refers not only to technician staff 
usually associated with science and technology but also to assisting staff tor 
any academic purpose (but excluding administrative staff). 

The method supposes that supporting staff is a function of departmental 
support area and of the total departmental academic stfi^ff support area in this 
context includes working space of all kinds, necessary to the adequate functioning 
of the department. A laige portion of this may be laboratories. However arts, 
social science, etc. departments also need such space although it will be small 
generally compared with laboratory- based science and technology. The data 
analysis (reference k) shows this to be so. 

Ihe method proceeds initially to test the basic suppositions in terms of 
support area using the full data from reference 1 and then proceeds to develop 
an expression for support area in terms of academic staff. The final result 
therefore is presented as a fimction of academic staff which can be calculated 
from section 2 and of data derived constants. 

The data suggests that departmental supporting staff is much less sensitive 
to geographic2LL regional variations than to broad subject classification so that 
the data constants are presented in terms of variation of the latter only. 

it will be observed that a by-product of ihe method is an analysis which, 
facilitates the calculation of departmental support area in terras of departmental 
academic staff. 

3.1. Basic Methodology 

A preliminary study of the full data of reference 1 suggested that the 
xiepartmental supporting staff was largely dependent on departmental support area 
and^total academic staff. It further suggested that the data could be grouped 
into the following broad subject classifications: 

Group 1 Pure Science 

Group 2 Applied Science and Technology 

Group 3* Arts/Social Science/Law/>!athematics/Bducation . , 

Group k Medical Sciences 

* That mathematics is included in Group 3 and that geographical regional 
variations were relatively small. 

Appendix A2 of this chapter tests these observations . The results show a 
reasonably good linearity between support area and supporting staff for each group. 
The proportionality is less good between total academic staff and supporting staff 
This was subsequently shown to be the minor influence and averaged constant 
proportionalities were assumed for each group. 

Thus A^ = d„ from the graphs of Appendix A2 (17) 

D • 3 
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2 

**iere A^^ r departmental support area (m ) 

s total departmental support staff (excluding administrative) 

;!t = \ (18) 

where s total departmental academic staff. 
'Ihusif:, = . Afa +'^2-^T " (19) 

then Appendix A2 derives values of d^ and d from d and d. (using group ^ data as 
a base as follows: 

Nt = diAb + 0.07 3^ _ (20) 

Table 17 presents the values of d^, d^, d^ and d^. 

Table 1?. Values of Proportions d^, d^, d^, d^. 



Subject Classifications 




^^2 


-3 


\ 


Qroup 1. 


Pure Science 


0.00855 




105 


0.68 


Group 2. 


Applied Science and Technology 


0.oo6i+7 ' 




1^ 


0.69 


Group 3» 


Arts/Social Science/Law/^laths/Edu cation 


0.0014-UJ+ 




77 


0.106 


Group k. 


Medicfid Sciences 
* 


0.00892 




99 


0.60 




\ Average 




0.07 







Thus for a given "support'* area and academic staff, the departmental 
supporting staff can be calculated for any subject classification group* 

However departmental "support" area is itself related to academic staff. 
If this relationship can be specified, supporting technical staff can be calculated 
directly from academic staff. 

Tine estimation of departmental "support" ("laboratory") area * 

Uie method for the determination of departmental support : area distribution 
factors in terms of academic staff, drawn from reference -2, is as follows: 



Let: S, 



H - 



total departmental academic staff required for higher degree/diploma 
research and other higher level of study work. (This can be 
determined from section 2). ^ 



ap z support area per first degree/diploma student (m ) 
o) - ratio of higher degree/diploma support area per student to a^ 
0 s factor to allow for different types of support work. 
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s M overall university student/staff ratio (calculated using section 2 
^ of this chapter by departmental aggregation), 

T^ien the "effective" number of staff in a department is: 

For first degree/diploma = s^ (D^ - S^) 

For higher degree/diploma z • 

Hence = e - S^) ^ ^ . . a, . a^j . 

or = \© ^ (^A - V -^-^-^ (21) 



Values a„ and w are data derived in Appendix A2 and equation (21) can be 
P 

rewritten asi 

. \ = \ r 6.1 (D^ - Sj^) a> ; (22) 

where r - QX2 > ^ "effective" value of 6, which varies according to 

subject area of the department, conditioned by the group factor Xg- 

5.2. Departmental Support Staff Estimation , 

If we substitute equation (22), expressing total support area in terms of 
academic staff, into equation (20), 



^1 \ r . 6.1 [(D^ - Sj^) + a> S^] + 0.07 



Uius s , D. and S^ can be determined from section 2 and the values of d^ 
and w are given in tables 7 and 8 respectively,"^ It remains to determine 
suitable values of . Appendix A2 gives a method for determining this from the 
data of reference 1, However the results are somevjhat varied for individual 
departments due, probably, to the unreliability of the data at this level of 
disaggregation. Nevertheless they are of the right order of magnitude and some 
values compare well with those used in a U.K. university (see Appendix A2). 

In the absence of more reliable data the following broad subject classifi- 
cation vadues for T may be used as a guide (table 18): 

Table I8. Data- Derived Values of a> and T . 



Subject Group 


Subject 


a> 


r 


Group 1 


Pure Sciences 


2.26. 


0.72 


Group 2 


Technology 


2.18 


1.0k 




Architecture 




0.30 




-Agriculture 




0.95 


Group 3 


Pine Arts 


2.80 


0.05 




Social Science 




0.15 




Law 




0.01 




Humanities 




0.03 




Education 




0.14 


Group h 


Medical Sciences 


2.26 


1.20 
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It 0hould perhaps be added that very little published information exists 
for the determination of "support" area coefflclenta for specific subjects as 
typified by r axid that this is a field requiring reaearch. 



5.5. ExaiTiple Applied to the Typical Technology Department in the U.K. 

Based on the previous example of the tecl^nology department in the United 
Klngdpm^ detailed in section 2.5: 

Ttotal 4?p<^rt«ental academic staff 5 27.12 

Itotal c^ep^rt^nental academic staff required foor^ all higher level work: 

u k.khG + kM5 + 2.555 = II.25U 
From table 17 ; 

5 0*00^7 for group 2. 
Prom table 8i . 

o) - 2,18 tor graui> 2. 

r - 1.0^ f6)^ t^QlMQOlOgJf* 

Since the cadeulaWon tdt ^ftcttott 2^*3* did not proceed to the aggregateii 
university situa.tion it 1^3 neoBe^s^^ to assume a typical value for the overall 
staff /student ra!tlo (s^)* Uiys ^>3^a ty^^cal U*K. university: 

s = 9*5 

u 

ISien from equation (22)^ 
"support" area 3 9-5 -1*01* .6-1 |^(27.12 - 11.25) + 2.l8. U.25J 

s 2if55 . ^ 

an4 from (SO); 
X O.0O61f7 / 2if55 * 0.07 • 27-12^ r 17*6^ 

2 

"Svpport" ^ea^ (Including laboratories) for this department is 214-55 m , and 
17.65 fUll'^tlme ^qulxaient technical support staff are required. 

M. BBtlmatlon of Departmental Administrative Staff 

k.l* Baaic Methodology 

Since the method c>r calculation of departmental academic staff (section 2) 
and of supporting §taff> other than administrative staff, (section 3) effectively 
defines the academic function and type of the department it is logical to 
postulate that the number of departmental administrative staff is a function of 
the total departmental academlcr and supporting staff. Furthermore it is a 
i^asonable assumption that administrative servicing would relate to the degree 
of responsibility of such other staff, Ihese are the bases of the simple 
analysis that follows. 
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^' Let z total full-time academic staff in a department 

Dj^ z total full-time administrative staff in a department 

D„ z total full-time supporting staff (technicians, assistants, 

demonstrators, etc) in a department but excluding administrative 
staff • 

Assuming that academic staff can be classified into three broad gradinfes; j 
1. Profesaoral: x.^^ = factor of academic staff (D^) at grade 1, 
8. Senior: x^ = factor of academic staff (D^) at grade 2. 

3. Junior: x^ - factor of academic staff (D^) at grade 

where \ ^2 ' ^ 

Then the proportionate administrative staff support can be expressed as: 
^ administrative staff per grade 1 academic jLtatt 
2 administrative staff per grade 2 academijz^" staff 
^ adralnistrat?.ve staff per grade ;5 acadepSic staff 
^ administrative^ sj»ff per supporting a4;aff (Dg) 
and will be ordered in decreasttig values of 

Thus the total departmental administrative staff required Is: 

= ( 1 ' ^ ^ 2 • ^2 :5 • V °A Ds (2» 

This cam be written as; 

°D = °A V T • (2:5b) 

or = f \ . ^ 

°A (2:5c) 

where n z 1 ' ^1 "^^ 2 * '^2 > ^ 

These data cover individual items and the vsilues of table 9 are plotted 
in graph 1. Ohis plot shows that there is little evidence of subject dependency 
except that the humanities/arts/social science type subjects bunch towards the 
Dp. ordinate since the supporting staff is small in these areas. It also 
A 

shows a good degree of linearity and hence Justifies the assumptions of equation 
A good expression from the straight line of graph 1 is; 

Ob : 0-1T8 * 0.085 Dg ,2^, 
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Equation (23) can be tested using computerized departmental data from 
reference 1 and the results are summarized In table 19^ 

Table I9 , Proportions of Administrative and Technical Staff to 

Academic Staff by Department 



Department* 






Departments- 






Pure Sciences 


0.195 
0.269 

0.229 
0.220 


0.885 
0.6914. 

0.1^72 
0.387 
0.1^10 


Agriculture 


0.261^ 
0.30? 


0.895 
1.360 


Biology 
06 • Chemistry 
08. Geology 
10. Maths 
13. PhyslQs 


|^lA3* Agrlc. -and Forestry 
Vet. Medicine 


Humanities 


0.162 
0.16^ 
0.129 


>.iq5 
0.0^ 

0.04f 


52. History 
53* Languages 
56\ Philosophy 
58. Theology 


Architec/ture 


V • C\rr 




• t\L. l^iiX VUX XZ 




0.252 
0.208 
0.185 
0.237 

0.204 
0.205 


0.82lf 
0.332 
0.717 
0.5^6 
0.55V 
0.653 


Pine Arts 


^^0.190 


i 

0.061 


20. Eng. Science 

21. Const, and Civil Eng, 

25. Ind. and Prod. Eng. 

26. Elect. Eng. 

27. Mechanical Eng. 

28. Chem. Eng. 


All kind's ^ 


Education 




O.2U 


0.037 


65, Education 




Law 




0.226 


0.071 


10, Law 




Medical Sciences 


0.286 
0.190 
0.167 


0.606 
0.513 
0.679 


Social Sciences 




0.253 
0.179 
0.168 
0.228 


0.098 

0.040 

0.198 
0.039 


51. Dentistry 
32. Medicine 
3^ . Pharmacy 


71* Business & Committee 

72. Economics 

73. Geography 
78. Sociology 




Overall Average 


0.213 


0.1^11 



* Uie number reference refers to the computer coding. 
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which indicates a bias towards academic staff for administrative support, as 
would be anticipated. Administrative staff numbers are now rapidly determinable 
from aca'^emic and technical support staff. 

It should be noted that once equation (23) has been evaluated departmental ly 
it c£in be summed to give the potal university departmental administrative staff eind 
this together with the information of section 4.3. of Chapter k can then provide an 
approximate assessment of additional central administration staff required. (It ' 
is about i|-0-50^ of the university total). 



4.2. Application of the Method to the U.K. Universities 



Although it is possible to apply the simplified equations directly, to 
provide a more accurate figuVe for administrative staff of particular departments, 
it is necessary to investigate the relationships between administrative staff and 
various grades of academic staff applicable to those departments. Once deter- 
mined, such values can be used in equation (2^) for any given compoaition of 
acad^emic staff (any values of , x^ and x^) . 

For the U.K. the following approximate value/s of x are generally admitted 
by the University Grants Committee. 

Professors: x^ = 0.125 

Readers, Senior Lecturers: x^ = 0.225 

Lecturers: x^ - O.65O 

.(Research fellows funded by the university would normally be included in an 
appropriate catagory) . 

As an initial assumption for the values of , let 1 

x^ : x^, : x^ = 1 : 1 : 1 

123 
(which may be regarded as a "responsibility" equation. 
Tiien: x^ 1_ 



^1^^2'^^3 ( 1 ,1 1 



but x, + x^ + x_ = 1. 
123 

Utl = x^ 1 = (1 +1 +1 ) I 2 = ^ (57) 

123 

using the vialues from the initial simpliflGation, then: 
1 = 0.0593 and . 0.085 
^ = 0.01^75 , 2 " ' ^ = 



8'i 
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Hiese represent 2.11 Grade 1 academic staff to 1 administrative staff 

;5.79 Grade 2 academic staff to 1 administrative staff 

10. 9d Grade ^ academic staff to 1 administrative staff 

11.80 support staff to 1 administrative staff, and provide 
reasonable guide values. Thus, using these, equation (23) becomes: 

Djj z iO.kJ^ + 0.26i4. Xg + 0.092 x^) + 0.085 Dg 

for any academic Eind supporting staff composition. 

Example calculation applied to a typical U.K. technology department 

Prom UGC data: x^ = 0,125, = 0,225, = O.65O 

Prom table 6 of section 2.:5: S = 27.12 
_ Prom section 3. 3: = 17.65 

\ ! 

Thus Dj^ = (OA75 . 0.125 + 0.26k . 0.225 + 0,092 . 0,650) 27.12 + 0.085 • 17.65 ' 
or m 6.'y^ 

i.e. the technology department described above requires 6.33 full-time departmental 
administrative staff. 

Appendix Al 

Weighting of Fundamental to Advanced Levels of Students in Relation to 
.the Value of k^. \ 

A short analysis relating to U.K. universities was undertaken to investigate 
the suitability of a value of k^ r I.5 in the academic staff equation of section 2.2. 

Using the geographical region weighting factors of table I3 section 2.2. for 
U.K. universiliies amd the simplified first find higher degree equations of , the same 
section, with^ 

- ./-2 r 3 ^ 

r |l.lU Pg + 1.03 Pg = 2.17 Pg 

(i.e. a^id 3^ wastage in the 1st and second years respectively). 
Then: 

S\2 = li^<l-8l + 0,513 u) + Pg s^ (3.91 + 1.06 v) + 0,05^^2 

\ «1 ' \ 

-G+H-P^ ATT 

o o 2 Al.l 



where G^ - 1-j^ (I.8I + 0-513 u) 
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I 



H r s. 



(3.91 + 1.06 v) + 0,051^2 



and S 



■y3 



«1 • 



0.82 . 1, 



u + (1.70 . 



V + 0.097^) 



where g 



003 



0.82 - u 



A1.2 



h = 1.70 . s. 



V + 0.097^ 



«1 • 

These represent academic staff requirements for complete programmes of 
study at first fiind higher degree level respectively and include the value of 
= 1.5. 

Ihus: Equation Al.l relates to ^.1? • students 
Equation A1.2 relates to students 
Then the first degree student: staff ratio, using equation Al.l is: 



s ,^ r 3.17 
ul2 2 

G -.H Po 
0+0.2 



3>17 

(G H ) 
^ 0+ o*^ 



AI.3 



and the higher degree ratio using equation A1.2;is: 



u3 = 3 



g +h P^ 
o o 3 



Al.if 

Now if 5 z the hlgher/fi7*st degree student weighting factor, then for equivalence: 
5 r ^^12 ^sing equations AlO and Al.^i, 



6 = 



u3 
3.17 



g + h 
"^o o 



o + H 



AI.5 



This can be investigated for a range of values but provided P^ axid P are 
not very small the variation in is not very great. Thus it will be investigated 
for the following assumptions: ^ 
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For average annual intakes of 



50 



then 8 = 3-17. 



0.05 g h 

o 



0.02 G + H 

o oJ 



A1.6 



and when and P^ are very large (i.e. g and G are small compared with h and 



H respectively ) then: 
o 



6 1 



\ 



= 3-17 h^ 
H 



A1.7 



Thus using equations Al.l, A1.2, A1.6, and A1.7 together with the 
parametric data from table 12 of section 2.2. the following values of 5 are 
obtained: 

Table 20. Weighting of Fundamental/Advanced Level Students 



Subject / 


G 

o 


H 

o 


So 


h 

0 


5 


5I 


Classification 














Pure Science 


2.53 


0.376 


0.615 


. P.v285 


2.34 


2.4o 


Technology 


- 3.18 


0.351 


0.920 


0.252 


2.28 


2.28 


Med. Science 


3.83 


0.3T2 


0.977 


0.230 


1.97 


1-.96 


Hum. /Arts 


2.49 


0.220 


0.696 


0.187 


2.49 


2.69 


Education 


' -2.12 


0.214 


0.598 


0.176 


2.55 


2.60 


Soc. Sc. /Law 


3.42 


0.196 


o.95r 


0.168 


2.57 


2.72 


All 


2.89 


0.287 


0.808 


0.205 


2.28 


2.27 



It will be observed that the values of 6 are reasonably consistent and give 
values, between 2.0 and 2-7 with an overall of 2.28. Ihese are in good agreement 
with the order of values usually quoted for higher/first degree student weightings 
and hence are some Justification for the staff teaching load factor assumption 
of = 1.5- 



Appendix A2 

Analysis of Relationships between Departmental Academic Staff, Support 
Area, and Supporting Staff . 

A2.1. Relationship of total academic staff to supporting staff 

Prom the data source of reference 1, for faculty and departmental level, the 
following proportionality values were obtained for four broad subject groups. 

8". 

UC 81 



Table 21. Ratio: Supporting Staff /Academic Staff » 



Group 1 


Group 2 


Group 3 


Group k 


Science 


Technology 


Arts/Social Sciences 


Medical Sciences 


0.97 


0.33 


0.135 


0.75 


0.73 


0.78 


0.103 


0.52 


0.50 


0.56 


0.055 


0.83 


0.k2 


0.71 


0.059 


0.70 


0.75 


0.56 


0.122 


0.77 


0.3^ 


0.66 


0.136 


0.31 


O.kl 


1.16 


0.0k2 


1.00 


0.k2 ' 


o.k8 


0.093 


0.36 


0.65 


0.37 


0.250 


0.U8 


1.19 


0.79 


0.290 


0.14-2 


1.28 


IM 


O.OI16 


0.1^5 1 


0.52 


0.68 


0.166 






1.06 


0.030 






O.lj-3 


0.016 






0.72 


O.Oi^O 






0.66 








0.28 






Average 


Average 


Average 


Average 


0.68 


O..69 '. 


0.106 


0.60 



A2.2. Relationship of Departmental Support Area to Support Staff 

Values of support area are plotted agfidnst support staff N^p for fcjur 
broad subject groupings in grapns 2-5. These indicate good linearity especially 
at the lower end of the range, which is the most usual circumstance. Since 
the values plotted represent over 70 items of data from about 12 different 
coimtries it will be apparent that geographical regional variation is not a 
very significant factor. Thus from the slopes of the graphs: * 

^ = d r 105 for group 1 

^S . 

- 139 for group 2 

s 77 for group 3 

z 99 for group k (table 17) 
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A20» Relationship between Academic Staff, Laboratory Area and Supporting 
Staff- 



Prom equation (^O) of section 5»2: 

Dg = d^^ .,A^ + -dg . ^ ^ (15) 

also: = d^ Dg = di^ 

Thus for (19) to be satisfied: 

^1 = - ^ 

^ ' % • A2.1 

Hence if d can be determined then d^ can be calculated. A survey of the 
data from reference 1 provided a quantity of information on supporting staff and 
academic staff where the support area was zero (or very small). Since the d^ 
term will be small in equation (19) where support area is the dominating facto)?, 
this specific data was used in aggregated form to determine d^ (i.e. It being 
assumed that geographical regional variation could be neglected) . 

Aggregated value of (A^ = O) = 2.82) 

\ 



Total number of observations - ^0 

To 



Average value of = d^ s 2.823 = 0.07 



Thus equation A2.1 becomes: 
dj_ = 1_ - 0-07 

A2.2 

I 

and using the group values of d^ and above then: 

d^ = 0.00855 for Group 1 

z O.Op61f7 for Gtoup 2 

- 0.0OW4 for Group ) . 

= 0.00892 for Group k 

where: = d^.A^ + 0.07 (19) 

A2.k. Values of Support Area per Student 

\ 

This data is derived from reference 1 in terms of support area per first 
degree/diploma student a^ and the ratio of "higher degree/diploma support area to 
this a^, (w). 
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Bie values are presented in the following tables, catagorized by the four 
subject groupings used above. 

Table 22 , Talues of Support Area per Student 



Group 1 
Science 


Group 2 
Technology 


Group 3 
Arts/Social Science 


Group h 
Medical Sciences 


r 

2 

US 


CO 


Jr 
2 

m 


u 


P 
2 

m 


CO 


^P 

2 

m 


CO 




2.08 




2.08 


^.5 


2.08 






2.08 




2.08 




2.08 


2.3 


1.00 


9.0 




1.89 


h.6 


2.k0 




2.08 


6.0 


5.81^ 






1.2l^ 


^.h 


2.71 


5.1 


2.18 


6.0 


5.8i^ 


10.0 




2.50 


3.7 


2.00 


^.5 


2.08 


k.o 


1.50 


8.0 




3.13 


8.0 


. 2.50 


6.5 


2.15 


k.o 


/ 1.50 


20.0 




l.OC^ 
1.10' 


k.6 


1.81^ 


J*. 5 


2.08 


8.0 „ 


1.88 


3.0 




k.2 


2.i^0 


8.0 


2.50 




1.50 


6.0 




2.50 


h.k 


2.> 


8.3 


1.87 


5.0 


3.00 


5.0 




1^.00 


5.9 


2.2l^ 


1^.0 
6,6 

10.0 
12.0 
3.0 


ii.25 
'2.01^ 
3.20 
1.67 
2.18 


7.0 


3.86 


• 5.0 
5.0 




3.20 
2.26 


. Averaiges 


Averages 


Averages 


Averages 


k.8 


2.26 


6.1 


2.18 


5.1 


2.80 • 


8.2 


2.26 




Averages for all 


groups : a 


, = 6.1 
av 


CO = 2.36 







If- ^ 

Then: 



X2 



X2 • V = X2 
av 



0.79 for Group 1 
1.00 for Group 2 
0.84 for Group 3 
1.34 for Group 4 



6.i 



A2.3 
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A2.5* Method of Determining "Support" Area type gBictor or 



. Ohis method has been derived from section anatlysis but using data 
available from reference 1.' This is approximate only and the analysis of section 
^ would be better tested with new data in a specific study for the determination 

of e or r . 

If T« z Ibtal average scheduled staff hours given for first degrees/ 



diplomas (lectiare plus seminar) 

Ototal average scheduled staff hours given for higher degrees/ 
diplomas (lecture plus seminar plus research supervision). 



Bien using notation of section 21 and section 



3 



^2. 



H 



h T 
_£ = • -1 

m 



(say) 



A2A 



Tbien: 



\ = 



TTTT) 



A2.5 



Using this in the equation of section 3-2. then: 



0 



2 - 



(N, 



0.0Q7) 



A2.6 



Since all of the values in this expression are given at departmental 
level (except d which is for the university las a whole) then T can be determined, 

A first evaluation of this is given ih the followir^ table for 10 broad 
subject clcLssiifications and for individual subject departments. 

Table 23 * Values of T by qo Subject Fields . 



Subject 
Field 


1 


r 


Pure Sciences 




0.91 


Architecture 






Technology 




i i.Qk 


Medical Sciences 




0.90- 


Agriculture 




0.95 


Humanities 




0.03 


Fine Arts 


\ 0.06 


Education 




0.17 


Law 




0.01 


Social Sciences 




0.15 



Uiese values ail-e clearly of the right or4er but there are a number of 
obviously wrong values. This is due to data irjconsistencies and a further 
analysis may yield better values . 1 
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For comparison the following values of F used by a particular U.K. 
university are given with appropriate similar uubject va^-uea quoted from the above 
analysis. ' ^ 

Table 2k . Comparison of /Derived Values of F . 



Subject Area 


r (U.K.) 


F (Analysis) 


Aeronautical Eng. 


1.07 


V- 


Chem. Eng. 


1 . 00 


■ ^ 1.18 • 


Chemistry 


0.67 


1.08 


Civil Eng. 


1.07 


o.ko 


Elect. Eng. 


0.93 ' 


0.8k \ 


Ergonomics 


0.87 


1 


Industrial Ehg. 


0.53 


1 


Mathematics 


0.20 




Meoh. Eng. 


1 .00 


_ 0.86 


Physics 


0.80 


0.79 1 


Library Studies 


0.13 


0.17 i 


Design (Eng.) 


0.1+7/ 





It will be seen that in general the comparison is quite good and for this 
reason it is suggested that in the absence of more accurate data the values from 
the analysis can be used as a guide. 
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1. Introduction\ 

\ 

\ • 
The generip. purpose of the international comparisons of this chapter is to 

present the trends derived from the 15-university sample and SOruniversity inter- 
national survey da,ta. Uiese provide a basis for the fonnulations of the overall 
university data-based, and the more conceptualized depatrtmental methodologiesjDf 
Chapters 2 and 3 respectively. At the same time some data interpretations no^ 
of immediate application to the models, but pertinent to the general study of 
university management, are included. 

TSie objectives of the data auialysis may be set out as: 

to provide a "first look" at comparisons between universities and 
geographical regions at tHe overall university and departmental (subject 
classification) levels- This is especially true of section 2 below'. 

to identify important parameters and variables with a major influence 
on re/jource requirements. 

(iii) to provide background and data analysis for the simple mo r^e-^ conceptual 
model developed in C!hapter 3» 

Most of these objectives bear directly on the development of the overall 
simplified university model (Chapter 2) and the more conceptualized departmental 
model (Chapter 3) • Where relevant reference is made to the specific sections 
of these models. • 

This chapter is divided into three major sections. The first, section 2, 
deals mainly with the derived values of parameters for the overall model of 
Chapter 2. This is based largely on the 15-university selected sample. 
Simultaneously certain comparisons and interpretations of data, not immediately 
applicable to the overall model, but of general interest, are incorporated. 

Section 3 •2. concentrates on the 80-university survey. It does not 
repeat the data constants set out in section k of Chapter 2, but provides further 
information, particularly related to departmental staffing, not available elsewhere. 

In section the evaluation of specific parameters of the departmental 

model of Chapter 3 is detailed. 

2. A Brief l^-Unlversity Sample Approximate Data Comparison 

As detailed in the introduction to this chapter, this sample analysis was 
carried out with a view to identifying important parameters, to provide background 
information, and to develop a simple methodology for data reduction for a more 
comprehensive analysis . 

The analysis is divided into two parts: 

(i) data arising from the departmental level, ^ 

(ii) data concerned with the university as a whole. These correspond" 

with sections 2 and 3 respectively of the model developed in Chapter 2. 
Where the data analysis provides insights for the model or values for 
parameters, the appropriate section of the model is noted. 

The small survey data is grouped into three geographical regions: North 
America (N.A.), United Kingdom (U.K.) and Europe (EUR). Even with this very 
broad classification, the samples are small, and the raw data contains a number of 
obvious inconsistencies. r\ ^ 
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(i) 

(a) 



As far as possible the data has been revised, where available evidence 
permits, and various ratio parameters and percentages are frequently used to avoid 
scale effects, and variable cost indices across countries. In addition, in order to 
provide em approximate basis for comparison , (especially on growth and cost) a simple 
cost Index rating (Part II, section 2. If •J.) was developed from the overall university 
data and applied where appropriate. Where this has been employed the data is 
referred to as "standardized". 

It is emphasized that the information contained in this note should be 
treated with considerable caution and not used fof qualitative studies. Uxe 
enlarged 80-university survey, some data from which is presented in Chapter 2, 
section 4, and in section 3 of the present chapter, is potentially useful for 
such studies. Nevertheless the information contained here can be of considerable 
usefulness, in providing initial approximate forecasts since data of the type and 
scope presented is not readily available elsewhere. 

Part I. 2.1* Departmental Subject Data (see section 2 of Chapter 2) 

2.1.1. General 

A coiisiderable volume of raw data, related to staff and student numbers', 
staff teaching hours and recurrent expenditures was gained from the survey. In 
order to present a reasonable overall picture it was decided to concentrate on 
nine selected items of data and analyse eight parameter ratios determined from 
this selected data. The data and parameters concerned are summarized in Table 
25 in the notation used throughout the overall model of Chapter 2, and the 
following work. All departments were also classified into subject areas as 
listed in Table 26. ^ ^ 

2.1.2. Initial Survey by Subject Classification 

~j 

Uxe values of A, B, C, eta were calculated for each university and averaged 
for each subject classification (i.e. aggregate averages at university level). 
Uils provided an opportunl.ty of testing the reliability of the raw data at 
departmental level in relation to the overall university and to modify or omit 
obvious errors. The overall data of Table 27 was thus compiled. At this stage 
regional variation was introduced and the raw data converted to a better degree 
of consistency based on all the information available. 

2.1.5. Subject Classification with Geographical Grouping 

Ttie full results of the above procedure are given in Appendix 1, for the 
basic data (i), (ii) (iii) etc. by subject classification and university, the 
actual values being the sum of all departments in a specific catagory and university. 
Into this data tables 28, 29 and have been compiled. Table 28 is repeated in 
table 1 of section ^, Chapter 2, substitution of. parameter values in the model. 

Because of the small sample, some groupings caiu;iot be regarded as representa- 
tive. Uxe most reliable data is in Social Sciences, Education, Humanities, 
Technology and Pure Sciences for regional and general comparison. FV^r individual 
geographical groupings Law (in Europe), Pine Arts (in North America) and Medical 
Sciences (in Europe) are the most significant although the samples are small and 
Medical is largely confined to dentistry, pharmacy etc., rather than medicine as 
such . 

The following observations are based on the information contained in tables 
27, and 28 - 30. ^ . 
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Table 26 . Subject Field Department Claaslflcatlon 



Classification 1 
PURE SCIENCES 



Classification 5 
AGRICULTURE 



Classification 9 
LAW 



Asti*onomy 
Bacteriology 
Biochemistry 
Biology 
Botany 
Chemistry 
Ehtomology * 
Geology 
Geophysics 
IMathematlcs 
Meteorology 
yilneralogy 
'hyslcs 
Zoology 



Classification 2 
ARCHITECTURE 



Classification 3 
TECHNOLOGY 



Applied Sciences 

Construction & 

Civil Qiglneerlng 

Geodesy 

Metallurgy 

Mining 

Surveying 

Technology 

Textile Engineering 

Electrical Engineering 

Mechanical Engineering 

Cheml cal Engineering 



Classification k 
MEDICAL SCIENCES 



Anatomy 

Dentistry 

Medicine 

Midwifery 

Nursing 

Optometry 

Osteopathy 

Pharmacy 

Physiotherapy 

Public Health 

Surgery 



KIC 



Agricultural 

biological 

Sciences 
Agricultural 

economics 
Agricultural 

physical 

Sciences 
, Animal husbandry. 
Crop husbandry 
Dairy farming 
Fisheries 
Pood Technology 
Forestry 
Horticulture 
Veterinary 

medicine 



Classification 10 
SOCIAL SCIENCES 



Classification 6 
HUMANITIES 



Archeology ^^^'^ 

History 

Languages 

Library Science 

Literature 

Philosophy 

Psychology 

Tlieology 



Banking 

Commerce 

Diplomacy 

Economics 

Ethnology 

Geography 

Home Economics 

International 

Relations 
Journalism 
Political Science 
Public 

Admi nl s tr ati on 
Social Welfare 
Sociology 
Statistics 



Classification 7 
FINE ARTS 



Drawing ' 
Music 
Painting 
Sculpture 
Speech and 
dramatic art 



Classification 8 
EDUCATION 



Education 
Pedagogy 

Physical Education 
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Pure Sciences : Supporting staffs are relatively large for all regions with 
N.A. somewhat less so. In general they are about UOjt of the total departmental 
staff. iiie teaching hours/staff are reeusonably uniform at about 8.6 and some 75?t 
are first degree students (with N.A. appreciably lower). Tine student^staf f ratio 
is fairly V2u?iable (high in Europe and low in N.A.). The remuneration to 
recurrent expenditure ratio Is reasonably uniform across the regions at about 
809t. ; The cost per staff figures suggest that N.A. Is somewhat High (probably due 
to high post-graduate loading) and Europe somewhat low (probably due to somewhat 
lower salaries. of auxiliary staff). 

Architecture : A poor sample. Support staff about half that for pure 
science (i.e. some 20^) but apart from this falls into a similar classification 
to Technology and Pure Sciences. 

Tschnology ; Not a very large sample. Requires the most support staff 
of any classification at about li5^. In other respects it is similar to pure 
science with slightly:' higher-staff loadings and student/staff ratios. 

Medical Sciences ; A poor sample and mainly relative to supporting 
subjects to medicine rather than medicine itself. GenereLL trends suggest high 
supporting staffs (similar to Pure Sciences) low teaching loadings for academic 
staff (2 - U hours/week) and relatively modest costs (but clearly does not include 
hospiteas) although N.A. is markedly above U.K. and Europe- in this respect. Ihe 
proportion of post graduate work is high - about 1*5^ to 50^^ - and this is particularly 
so in Europe. * TJie hi^ student/staff ratios suggest considerable tieac^ing support 
from outside sources . , ' 

' Agriculture ; Only one sample from" the N.A. region* The figures suggest 
that it might be classified under Technology but the matter needs further investi- 
gation. 

Humanities : Is fairly consistent across the three regions. About 20^ 
support staff and some lO hours/week academic staff teaching load with similar 
student/staff ratios. Ihe hi^er degree proportion is reasonably large being 
between 30^ - ^0^. Recurrent expenditure other than salaries is small at about 
8^ of the total recurrent expenditure. 

Pine Arts : Again a small sample. Generally requires a fairly large 
supporting staff (about 35^) but with high academic teaching loads pt some 13 hours/ 
week. Higher degree population is similar to Pure Science and recurrent expenditure 
other than salaries is small* (about but larger than for Humanities. 

Education : The support staff across regions is fairly uniform at about 
25^ • 30^. Staff loading varies very widely as does student/staff ratio and the 
proportion of higher degree work. This latter is probably the key to the varia- 
tions (as costs also vary considerably) . 

Law ; Information here is predominantly European although the single N.A. 
example follows similar trends. Apart from higher support staff the results are 
somewhat similar to those for Humanities. The higher student/staff ratios 
probably reflect a high degree of outside academic support plus appreciable 
servicing from other classifications. In general academic staff remuneration is 
high. \ * 

Social Sciences : Although not numerically the largest group this classifi- 
cation provided the best overall sample. There is' a high, degree of uniformity 
across regions with support staff at about 20^ - 25?^ of total staff, academic staff 
loading at about 9 hours/week and some 25/t higher degree proportion. 
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Recurrent expenditure other than remuneration is about 17^ of thfe total. 
Student/staff ratio provides the greatest regional variation (being high in Europe 
and low in U.K.) and looking at these in conjunction with the academic loadings, 
suggests that the major difference may lie in the ajtiount of individual work (private 
study) the student is expected to do and the Importance attached to small group 
teaching. ^ 

Overall Observations : These provide overall comparisons between regions 
for the aggregated classifications and in general show remarkably similar results. 
The values, with variational percentages in "^Brackets, atre given below: 

Support Staff; ^2^ 1+ 5^1 of total departmental staff. 

[- 

[- 17^J 

Ihus the major departures are in student/staff ratios where Europe is 
high and U.K. low and in recurrent costs per staff and academic salaries both of 
which mfidnly reflect large salary variations with N.A. high and Europe low. 

Finally it should be observed here that data similar to that in tables 28 -30 
and Appendix A) could be used to investigate at the disaggregated, level some of the 
factors considered in Part II for the overall university. 

\^ 2>1A. An Approximate Cost Ranking of Subject Classifications y 

Although the "cost" of various subjects must be a "bjitter for more detailed 
conceptual and data analyses based on the comprehensive questionnaire it is possible 
to use the results in the previous sections to g^ve an approximate guide as to the^^^. 
cost rankings of the various subject classifications by regional groupings. 

The method adopted here was to use merit ranking 'numbers for each of the 
parameters A, B, C, etc.. In order of costliness and to sum these to provide 
overall rankings. Some considerable thought was given to the individual 
importance of each parameter and guide table ^1 was then constructed. Factors 
are wel^ted equally for the rankling exercise. 
*" ■ 

Table 32 presents the results of table 28 on a geographical region basis 
for each subject classification («tnd incidentally, follows comparisons within 
regions). -Suimnlng the rankings for each parameter (together with those of 
table 29) gives the following overall rankings: 

106 



Academic Loading: 9 hours/week + 6^ 
Higher Degree Work: 38^ | + 5^ | of total 
Student/Staff Ratio: 11 
Total Recurrent/Tbtal Staff: £2630 (equivalent standardized) 
"Other" Recurrertt/Total Recurrent: l6^ 
Academic Salaries: £2860 (equlvalenl/ standardized) 
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Law 
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Architecture . 
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Pure Science 
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io 
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Pine Arts 
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Social Sciences 
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Education 
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Medical Sciences 
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3 


Technology 




■ 2 




5 


Agriculture 



The nlunbers represent subject classification and can be identified from the 

right-hand oalumn. ^ ' 

i # " ■ * 

/ 

It/is emphasized that -the above is a very rou^ guide but does elicit some 
interesting factors. Of the principal subject classifications Humanities is 
relatively least costly with Education near to this but quite costly in the U.K. 
(probably associated i^ith high post-graduate content) . Pure Science is relatively 
costly in U.K. and N.A. but less so in Europe, Technology is less costly than 
Pure Science in the U.K. (a surprising and probably erroneous resialt) but is about 
as costly as Pure Science in N.A. and is the hig^iest cQSt in Europe. Social 
Sciences are of average cost generally but higji in Europe. 

Of the remaJLnihg significant classifications Ijaw is relatively of low cost, 
glna Arts falls between the costs of Humanities and Social Sciences and Medicine / 
althou^ not very representative, .is generally costly. 

Architecture and Agriculture are of llittle significance in these rankings 
because of the very small samples involved .\ 
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Part II. Overall University Data 
2.2. Population 

2*2.1. Salary Ratings for all Staff Catagories (relevant to section 
3.2. of model of Qxapter 2) . 

No <rost index is incorporated in table 33 • However the final calumn in 
each, category is independent of this. There is an appreciable agreement in the 
average figures for the U.K. and Europe although the latter includes two largish 
variations (one is a specialized /and somewhat costly institute and the other is an 
Eaate,rn Eui*opean university with/ a low cost index and these tend to balance one 
<uao^er) . The North American (N.A. ) values vary appreciably (a small sample 
anyway) but .the averages are appreciably higher reflecting the higher cost index. 
Also apparent for N.A. is the narrower spread of salary range between all kinds of 
noi>!!^cademic staff levels (this also applies to the East Euix)pean university). 



ERLC 



liu 

104 



O 
H 


»-H 




fVx mri* i'V*\ 1 

1- O O C\J 

00 CTvco mirSC^ 

01 c\j CO c\J eg c\J 


ro 

CM 


f*— «— I r> /v\ ro in i r\ 
O C^^OCO CO rocD CO 
lr^coC7^^-^-^lr^o inco 
rorocororororooO-^CSj 

^1 — li- 


1 


^4- f>r\ po fTv r**— . V O "T~ ro 

>^ • 1 • I, V,/ ^ ; 

i-mo^coomc^m 
CMromo^'^^x>cnc^'^ 

CO CO CO 1- CO CO 1- CO CO 


1 

no 
CM 

i 




CX) W-coco 
coico >-o^^oo 

I 


ro 

30 


1- CO Q CO CO in o cn 

ro^Omro-f-inro-^CO 

CO CD CTvco o^o^c^co o^co 


ro 
I> 

:d 


1- 1- o ^-^o^-^C^mo 
O CO O CO CO o^co 
00CO>-0OC0CDCOCO>- 


1 

i 

ro 

CM 
X) 




^ ^ C*— 1— ro LTN 
^ CX) CO ^ 

roC\J C\J C\J roCVJ 




ro r^OCvJV^ OuaV^Q ^ 

c^co cnrooo'^'^'f-coco 
m^t^t^Oroc^in roco 
rorocorororocooororo 


m 
ro 
ro 


i~ ^ i~ CO vQ i~ o ro 
mo rococo mco 
o ROCOCO f- mi- vo 

CMCMCMi-COCMCOCMCO 


U 1, 

O 
CM 




1- cn^co o 

T- C\J roroO C\J 
OD CO O A O 


ro 
l> 


cr> O ^ CO 1- CO V. 0 O 
-^coi-^'^l-com'^room 
LTN ^ ^ cr\,t^ ro t*~ O C**" 


kO 


ro O Kh cO CO o^ ro 
■•^OCOOcOro-^VOcX) 
CO o u A CM m c mj. mj 


\ 




rocnvo o ^ C\J 

CX) V-O VO O CO 1- 
C^O roO MTNCTi 


X) 


irv CO ^ vo CMn 
t^ro'^K^roovjDcomcn 

^v.o t^ro^ O mroco 

r- T- t— CO r- 


OA 

m 
^ 


CMC^m'««4-0^i-C0r0O 

ro m O CO ro cr> 
Omi-mcoovo 

' 1— T- T- CO ^ 


m 


o 


. o^o^'^- vo o 

O ^ T- r- O ro 

VO VO CTv O 




m ro m o ' o^ -4-co moo 

ro Cm Oa O ^ CO CO C\J o ^ 
ro CM ro 1^-00 O VO 


ro 
m 


1- o cnvo CO j>vo 

o CO r*"0O 1— 1— m 
vo o CO rov.o o ^nvo 

1 — 


^^ 


«p 


ro o cn 

ro^ro^ O ^ 
CTi T- ^ r- 1— O 




O roc^ rococo ir\i-A.O vo 
roiTNCnvo mOUDrorOO 

COO^OOOCOO VO 0■^ 
1- 1- CO 


X) 


! 

1 • ■ . 

O O O W3 t^CO -^OD 
T-COt^C^VOCTNCMcOT-- 

COCOCOi— O'^VOOO^t^- 


=° 

1 




1- O^ O rovo O 
•CvJ r-O rOO^'^ 

lr\u^ ir\co o 




1- 1- G^ o mm o^ o CM 
c^cn-^oo CO rooco ^ o 
C^C^mt>-UDcov-0 C^moo 


o 


cn CO o'^ cn -^co 00 o 

CO O t^cOCO roroco 
mco mmi> ^-^- 
__— — — — 


X) 


H H 

CO E^-^ 

ro <ii -H 


1- rO<"VOCO O 




1- CO ro m vo t>-cO O 




^ CO c^;^ vjD ^-00 cn O 




1 

M O 
1 PhH 




1 


B ■ ■ 



105 
111 



Hie following presents a brief summary of the main features of the table by 
category although it should be observed that the definition of staff levels vary 
considerably between, and even within, countries and a study in depth of this would 
produce more consistent data. * 

Academic Staff : Close agreement between UvK. and Europe with professorial 
salaries some 70^ greater than overall academic avei?age. . Tlie N.A. region pro- 
fessorial afalaries are some 100^ greater (and contrasts sharply with the narrower 
salary spreeui for other categories). 

Administrative Staff : The average administrative salaijl^jg are about half 
the average academic salaries, in U.K. and Europe although there .is a greater spread 
in level in the U.K. Ihe administrative salaries in N.A. are comparable with the 
academic salaries fid though slightly lower (about 5^ - 10^) . 
_ /■ / . 

Library Staff : Average library staff salaries are about the same as average 
administrative salaries in the U.K. and Europe but some 20^ lower in N.A, However 
the library situation depends on the importance placed on library provision, 
consequent facilities, responsibilities and size, and these need to be studied in 
dexail. 

Technical aind Other^ Staff : This shows the greatest variation between 
regions but is reasonably consistent within them. It is clearly a function of the 
type of university (technological, general, specialized, etc.) and must normally 
be viewfed in relation to this function (this is apparent from the departmental 
analysi^ in Part I). There is also a need to distinguish between technical staff 
and others since their respective functions are quite different especially on the 
science^ technology and medical sides (where specialized support staff tend to be. 
a high proportion of total staff). The results shown, however, suggest that 
average salaries for technical and other staff in N.A. ,and Europe are about the 
same as those for the average library staff with the U.K. some 13^ lower than this. 
In all cases the comparative top salary level is lower than for the other staff 
categories and there 'is less overall spread. 

Tbtal Bnployees :, The average sal«u?y quoted is clearly some reflection of 
the cost index of the various countries and, in particular, of the •;5pecif ic 
institutions (the latter on the theorythat 'costliness' is often reflected 
through sfiLLary levels). The ratings in the three regions vary fairly markedly - 
the avereige totfiLL employee salaries being about 60^, 100^ and 80^ of the average 
academic staf f ^saLLaries in the; U.K. , N.A. and Europe respectively.- Ttiis appears 
to stgm largely from the relatively high proportion of Technical 'and other staff in 
the U.K., of fiuiministrativ^ staff in N.A. and of academic staff In Europe (see 
distribution of staff). ^ 

2.2.2. Some Staff Ratios and Staff Distribution ^relevant for 
section ^J-l* of model. Chapter 2). 

T [ ~ 

F^m table the following observations £u:*e pertinent;/. 

Staff ratios : These refer to administrative and librar^ only (academic is 
dealt with under student/staff ratio and "technical and Others^* combined-has more 
significar.ce at departmental level)! The library student/staff ratio is some 
measure of the service provided since student population is the most significant 
specific group involved. The values vary widely between and within regions 
l^e^flecting the varying degrees of importance with which library facilities are 
regarded. Hl^ values imply inadequate facilities and here Eurojpe comes off 
worst (although probably exaggerated by . two very high -valuers) with a ratio of 
about 150. The U.K. is about half this and N.A. Just over one third. However 
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a glance at the column does suggest that a ratio of about 75 is a reasonable 
currently acceptable level. The administrative staff /academic staff ratio is 
some measure of the administrative back-up support to academic staff and again is 
quite variable* The figures indicate that this back-up is least in Europe (about 
25^) is very high in N.A. (about 170^) with U.K- falling in between (about 6C^) • \ 
Biia follows the same pattern as for salaries except that the differences are more \ 
marked on a personnel number basis. 

Table Ratios of Staff Numbers, by Tyfpe of Staff 







Staff Ratios 


Distribution of 
, Staff ^ Numbers 


Region 




Univ. 


Tot. Stud. 

lib. 

Staff 

(mp) 


Admin. 

Acad. 

Staff 


Acad. 


Admin. 

Sa> 


Lib. 


Tech. 

arid 

Other 


U.K. 

\ 




, 1 
2 


86.0 
83-5 


0.28 
0.55 

0.95 


39 / 
30 

-J — 


21 
28 


8 
k 
k 


35 
36 
38 




Av. 




0.59 


37 


21 


5 


37 


N.A, ^ 


k 

5 \ 
6 


29.8/ 
87.3 


■ ^ 

2.1^7 

1.00 


20 
31 


mi 

■ 50 ■ 
31 




27 

36 . 




Av. - 


' ^.5'2•8; 


1.7^ 


25 


ho 


3 


32 


EUR 


rr 

1 

8 

9- 
10 
11 
12 

13 
Ik 

15 


■ 109.2 
. .:68.9 
61.2 

83-8' 
98 

318..7 
iko:9 
•133.7 


0.17 

0.21 
0.35 
0.31 
0.38 

. ^ 0.1^9 

0.12 
0.23 
0.23 . 


68 
50 
50 
50 
^9 

53 - • 
33 

69 ■ 
52 


12 
10 
18 
16 

19 
" 26 
, k 
16 
12 


k 
7 
5 

.6 
k 

'15 
1 

3 
5 


16 
33 
27 
28 
28 
6 

62 
12 
31 




Av. 


' 151.0 , 


0.28 


52 


15 


6 


27 


Overall 


Av. 


115.^. 


0.55 


1^6 


20 


5 


29 


Av. of Ava. " 


91-7 


0.87 


38 


25 


5 


32 



Distribution of Staff : - ^Uie last four columns of table 5^ present this as 
percentages of the total for acaderaici administrative, library and "technicieui^ 
and other" staffs. Library staff is about 55^ generally and the lower figure for 
N.A. could well repri^sent an economy of scale since the absolute staff numbers are 
relatively high. The .Technician and Other Staff shows a relatively modest 
variation: in termc ofo percentage of the total staff (y7<f, in the U.K. to 27^ in 
Europe) but expressed as a proportion of academic staff it represents atxjut 1 per 
academic ataiff member, 1.25 per academic and 0.5 per academic for U.K., N.A. and 
Europe respectively. Ihe greatest variations however occur between academic 
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and; administrative staff percentages. Combined they represent 6q/^ - 65^ of the 
total staff for all regions but individually they are ]57^t, 25^ md 52^ for academic 
staff and 21^, kOjo and 15^ for administrative staff respectively for U,K,, N,A. and 
EXirope, Bie major difference in staff distributions between regions seems to be 
the degrefs of administrative support. 

2.2.5. Student Population and Weighting 

Table 35 is deduced from the overall raw data which In some instances departs 
considerably from the Incrementally sxiinmed departmental data and must therefore be 
viewed with some suspicion from the outset. However it can provide 'an approximate 
picture relevant to , the basis of the general model, outlined in section j5, of 
Chapter 2. • \ 

Student/Staf f Vnd Student Level Ratios : Ihe student/staff ratios' (s^) vary 
considerably across arid within regions with the average values being about 9, 8-5 
and 11 respectively for ''Che U.K., N.A. and Europe. It is perhaps unfortunate that 
this ratio often assumes exaggerated importance as d measure of university^ 
efficiency whereas analysis shows it to be a complex function of many university 
data variables. Howeyer as a refinement, it is often associated With the level 
of higher degree to first degree work and for this reason the second column in . 
table 11 presents this ratip. Before relating this to student/staff ^ratio it is 
worth noting that the overall figures give approximate higher/first de^ee ratios 
of about 22^, 55^ and respectively for the U.K., N.A. and Europe. ^\The level 
of "effective post-graduate" work in Europe and N.A. is about twice that\in the 
U.K. If it is assumed that higher degree work is more demanding (and als^ more 
costly) on staff time then a high level of higher degree work will imply a low 
student/staff ratio and vice-versa. In table ]55 it will be seen that although in 
a number of cases this implication is substantiated there are also sufficient cases 
to the contrary to suggest the need for a much more elaborate analysis. Additionally 
in the case of Europe .there is considerable doubt as to what cons'titutes first and 
higher degree levels, a ("first degree") diploma often taking several years more to 
complete in Europe than in the U.K. or N.A. All of this suggests that these two 
ratios taken on their pwn are not a very reliable guide to overall university , 
comparison. Nevertheless it was considered worthwile to extend the analysis here 
to determine whether ^weighted" student/staff ratios showed a better correlation 
and to gain some idea of the approximate relative weighting factors. 

Student Weighting : A simple, analysis yields the following relationship: 



a 



a a^ + X w ; (1) 



1 = ^2 

where a^ r First degree student/staff ratio based on total staff >^ 
. ag = Higher degree student/stjEif f ratio^ based on total staff • 



a 



X w 



- Relative weighting of 1 higher degree. to 1 first degree student. 

- Weighted student/staff ratio basedlon total staff. 



Values of a, and a are given in table 35- Clearly if X ^ and a are 
- constant within regions then plots of a against a^ will be linear and yield ^values 
for these constants. ' This was done and provided graphs containing considerable 
scatter although the trends suggested the negative slope of equation (l). Mean 
' line^ gave the very rough values for a and X ^ presented on table 11 for the 
various regions. Obviously the. values for U.K. and N.^n^ can have no statistical 
significance because of the small number of samples. The weighting factors vary 
from about 1.6 to U.3 for the regions but the overall value of approxima^tely 2 is 
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of the order expected. However the degree of scatter from these values is clearly 
demonstrated by the weighted student/staff ratios quoted in the last column of 
table 11 which are calculated ^f or the regions from equation (l) using the average 

a value for each region. Hie conclusions of this section must be that such 
'simplified analyses should he treated with considerable caution at the overall 
university level. 

A similar approach at departmental level, as in section 2.1. of the general 
model, yields more useful results. However it might be more meaningful to use 
staff teaching hour data in- association with the level of degree work, as in the 
more complex methodology of Chapter Three's departmental approacHr. 

2.3. ArejBt 

2.3.1. Land and Gross Building Areas 

Area Ratios 

Land and building area values are only given in broad terms from the 
questionnaire data. In terms of total lahd area the results are likely to be- 
influenced by location of the university (i.e. rural, urban etc.) and general land 
costs. ' 

TJie observations on the land area results in table 36 can at most show a 
very rough guide as to what may be acceptable environmentally. The employment of 
the term • used land* refer$ to that au?ea Occupied by buildings, car parks and 
recreational facilities (field) and therefore represents the minimum practical' land 
areas. Thus the ratio' of land used/total land area is some measure of the intensity 
of , land use (somenrtiat similar to building density). As expected, there are no 
wide differences between regions and the overall figure in column r of table 36 
suggests that some 2^ times the minimum practical area is about average to provide 
for general environment. Car parking is, of course,' an increasingly complex 
prcblem for universities and has often been neglected in the past especially for ^ 
students. Uie major problem is one of effective land utilization and general cost 
arlsin|5 from the density of parking (i.e. multi-story, underground, open lateral) . 
It is not surprising therefore that the ratio of car parking area to total larKi. 
area varies considerably. it averages at about 5^ but when, more meaningfully, 
related to used land (column 5), varieswldely.fr 

. The distribution of building, recreational and car piw^king lan<l Is given as 
a percentage of 'used land* area in the last three polumns of tabj^e 5<).' Here, 
despite the small samples, there are fairly marked. regional trends. Ihe marked 
Importance the U.K. place on recreational faciiities andrthe^^^^^ unimportance 
i^ttached to car parkinjg is v clear. Hie lattier is Markedly high for NIa. Which 
clearly reflects private Vehicle dw[nership trends whilst Europe cohcentrate/s on its 
buildings to the detrinfent of its recreational facilities. 

Unit Gross Areas . ^ (For section 3. U... of the model of Chapter 2). 

Ihe main purpose of these figures, shown in table 37, is to provide the . 
orders of unit area associated with the particular applications and, in the case 
. of buildings, to explore briefly which university group might give most consistency 
either within or between regions. 

c 

Land Unit Areas ; The total and •used^ land areas are associated with student 
population. Hie overall area/student is excessively influenced by a single N.A. 
university, but apart from this, the results appear to divide roughly Into two g 
groups associated with high and low density situations with orders of 55 and 250 m / 
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•tudtnt T«0p«otiy«ly* Th« *u»«d* land unit areas are \relatlvely more oonslstent 
ami auggest an overall flsure of about kO m /student (a\ little less than tlie N.A. 
figure) with the U.K^ being about twice this and Europe \about half. Car park 
unit areas are associated with the overall university population (staff and 
Students) and again show wide variation with the same regional emphasis referred to 
above. 

Table 38 , Building Floor Area Ratios . 





. unxY . 


Tbt., Build. 
Floor Ar«a 
Tot. Build. 

Taw) Aiwa 
d - A 

a 


Tot. Build. 
Floor Area 
Per Univ. 

m /pers. 


Tot. Build. 
Floor Area 
Per Tot. 

A 

m^/pers . 


"Other" Floor 
Area Per Tot. 
Staff Member 

*OArn ■ ""PO 

1 

2 

m /pers. 


ju.K. 


1 


0.842 


I6.8lf 


78.15 


47.16 


J 


2 




13.09 


54.85 


22.74 






0.252 


11.48 


46.77 


25.71 




Av. 


.51^7 


13.80 


59.92 


31.87 


N.A. 














c 


X . fOp 


1 < 77 
IC? • » f 




*fc: .*fO 




O 






DO •Op 






Av. 




23\36 

L— i 


61.68 


43.09 




7 


- 


\ . 
— t 


'- ■ 






8 


1.500 


19.59 


171.11 


113.47 




9 

10 


1.550 


19.76 


93.10 


46.18 




. 11 


0.1f83 


14.10 


61.41 






12 


1.821 


6.J6 


104.69 


27.17 




13 






27.02 


2.58 




• U 


2.976 


39.72 


117.13 


59.09 




15 




■ 

/ 








Av. 


1.666 


/i6,j5 : 

— /— - 


95.74 


49.70 


Overall 


Av. 


1.526 


/ 16.93 


79.78 


' 43.03 
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2 

The overall value is about k.k m /member with N.A. over twice this figure. 
However the more important consideration is the degree of availability of car 
parking spaces. A measure of this can be determine^ flrom assumed values of ^ 
•effective* area per car parking place - this will usually vary from about 12 m / 
place in the U.K. and Europe to 15 m /place in N.A. and using these valuer imply 
about 1 place for k university members in the U.K. and Europe and 1 plage for 
(less than) 2 members in N.A. Recreation unit areas are about 20-25 m /student in 
th« U.K. and N.A. wlfiereas they are bnly some Jm /student in Europe Tirtxlch is 
almosl (fertalnly inadequate. Most of this refers to field area and there is 
much that ca^n be done with the use of intensive "dri-play" areas and the like. 

Building Unit Are^ ; Hie overall area of abbu^ 2k m /student compares quite 
favourably with the known average value of about 20 m /student for eUl universities 
in the U.K. However a mean deviation calculation suggests that for parametric 
variation purposes the best university group basis is either total or academic 
staff which pejiiaps more accurately describes the full functions of the buildings. 

2.3.2. Net Floar Unit Areas (see related to section 3.3.» Chapter 2) . 

Bxe raw data for table 39 was sparse and any deductions must be extremely 
tentative. In general laboratory area per student shows little regional variation 
(with the exception of one N.A. university which is speciedized gnd highly research 
oriented) and fairly uniform values with an average of about 5 m /student. 
Obviously the individual values will depend on the amount of science and technology 
work undertaken and a further analysis at faculty level should elicit more reliable 
information. . All teaching room space per student again shows comparatively 
reasonable uniformity with Europe having ratheg more space than N.A. and U.K. (in 
that order). Bxe average value is nearly- 3 m /student. Library area per 
student is similar to teaching room space per student for the U.K., and N.A. (and 
Is about 1.5 - 2.0 ffl /student) but' is substantially less for Europe (about ha^f ) . 
'Academic staff office space is fairly uniform across regions and is some 20 m / 
academic Staff on average. Administrative staff office space, is rather less than 
academic staff spaoe in U.K. and N.A. but appreciably more in Europe. Obviously 
this latter depends on the definition .of office space (e.g. whether it includes 
machlnei^). Uxe whole problem of office accomodation would benefit from a 
deeper analysis at faculty level since although it has relatively small effects 
on overall university costs it is a vital matter concerning staff morale. 

Building Density : . TSie valuer of building density are quoted in column 1 
table Since floor areas are net and land areas are gross it is possible to 

obtain a value of d less than unity (which would otherwise denote all ground- level 
buildings only). ftiere Is no particular reason why there should be regional 
differences and the samples are too small to provide these anyway. However the 
total sample appears to fall into -three separate density groupings so that for an 
' approximation it can be deduced that: 

d-, = 0.526 for a low average building density 

dr, z 1.6614. for a medium average building density 
B " 

. d_, - 2.7^9 for a high average building density 
B " 

and these values can be used to indicate toe order of building density for any 
corresponding values or building floor area :(Ag) and land area (Bg) . 

These values are those utilized in equation (l^-l) of section ^.k. of the 
simpiified overall model. 

121 



ERIC 



115 



ERIC 



as 

ro 

W 

PQ 
< 
•EH 



CO 



o 
en 




? cooo o 
cvj invo 



CM 



M 
Hi 



CO 



<i « CO 



Pi 



W CO 



w o 



O CJ o 

• • • 

CVJ ^ 



vo vo ^ 

• • • 

CVJ O T- 



CO CVJ CO 
• • • 

CVJ vo ca 



•r- ^J m 



00 



irv 



• 



5 



o ^ 
o vo 

CVJ T- 



T- CVJ 



CVJ ^ 



00 vo 
* • 

O CVJ 



trvvo 



00 



o 

CM 



vo 



5 



mooo 



I 



rotncvj 



ro ^ KfOO 

r « I • I » • • 

C7N O O CVJ 

rn irv ^ 



00 <j> VO rnvo 
I • i • I • • • I 

O O T- o o 



00 irv vo ChCTi 
• I • \ • • « I 

O CVJ CM CVJ irv 



t • t • I 1 • • I 

irv rncM 



t^CO (T^ O T- CM <^ m 



vo 



CM 
CM 



00 

o 



CM 



CM 



5 



116 



12c 



2A. Finan ce 

e 

2A.i. Recurrent Expenditure (Related, to section 3*2* of the overall 
n)odel) . 

* • ' • 

Information on recurrent expenditure was relatively sparse especially in 
the distribution of recurrent expenditure excluding remuneration. 

TJie ratio of total staff remuneration to total recurrent expenditure is 
remarkably consistent bbth within and across regions and is of the order of '60^ et 
65^- Since the difference between the two quantities represents the recurrent 
expenditure on non-salary items it is then evident that the expenditure excluding 
salaries is about one- third of the total annual recurrent expenditure (i.e. al?out 
half the-toi^al salary bill). 

Within the category, recurrent expenditure excluding remuneration, the 
results are very poor. 

On thf administration and "other" percentages it would be unwise to draw 
' even tentative conclusions other than between them they account for about 95^ of 
the total. Hie librjary percentage is fairly Consistent at 5^ overall with the 
N.A# values showing a^possible economy in scale. 

2.^.2. Capital Expenditure (Relevant to section 3*5* of the model 

in Chapter 2) . 
- / / - • ' • ' ■ 

"f^^^ Itoble hi sets out the^ annual average capital expenditures of the 15- 
universities, classified hy purpose of expenditure. a 

Distribution of Total Averaged Annual Capital Expenditu re: Capital ' 
expenditure does hot necessarily have any determinable relationship to recurrent 
expenditure. Furthermore capital expenditure can vary enormously from year to 
year according to growth, economic climate, research, etc. Thus any analysis in 
depth Should be* time-dependent. It alsq follows that to explore the effects of 
capital on recurrent cost then time dependent data on recurrent costs is also 
needed, but this is not available from the survey. 

Building capital expenditure for all regions, is quite high, indicating a 
fairly high university growth rate during the period 1965^69. The average pro- 
portion for building of total capital expenditure is nearly 70^. Thus remaining 
capital for other purposes is about 305t overall but this almost certainly includes 
some- capital resulting from the building programme. " Uius a major problem arises 
in distinguishing capital expenditure for and arising from, buildings and necessary 
or ''true" capital expenditure associated with the urJ.versity in its steady state. 
Ihls problem is clearly demonstrated in the figures for administration and library 
^ in table l4.2'iwhich in the case of«fthe former is almost certainly also influenced by 
the inclusion of maintenance, minor extensions and alterations, etc. It is 
therefore n<ro possible to draw even rou^ meaningful cpriclusions from the 
Administration and Library capital data although it appears that the "true**" capital 
cos-^ are in the region of 4^ or less of the total capital expenditure. 

Relationship of Building Capital tg University Growth ; Th^ following simple 
an2LLysis is the basis of the growth factor utilized in section 3*5 • of the simple 
model of Chapter 2. 

Growth is usually presented as an annual percentage rate based on student 
number increase hence: 
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Table k2 . ' Ratio Dlatrlbutlon of Average Annual Capital Expenditures 



Region 




Factor of 


Total Annual Average Capital Expenditure 


Univ. 


Building 










Library 


U.K. 


1 


.82 


.18 


.01^7 


.Ilk 




2 


.64 


.36 


.10»^ 


.016 




5 


• 58 




.007 


.085 




Av. 


.68 






.072 


N.A. 


k 


.98 




• UUc: 


.2ol 




5 


.77 




.02^ 






6 . 


.61 




•297 






Av. 


• 79 




.lUo 


.290 


EUR. 


7 












8 


.28 


.72 


.022 


.006 




9 


.66 


• 34 


.003 


.002 




10 


• .65 


•35 


.002 


.000 




11 


.67 


•33 


.102 


.001 




12 


.95 


.05 




N 




1^ 














, .51 


• ^9 ^ 


.317 


.001 




.15 








.115 




■ Av. 


.62 


•38 


.089 


.021 


Overall Av. . 


.68' 


.32 







Percentage grovrth g r s^Cs^ - S^) 100 = 100 (S^ - \) 



s S, 
u 1 



where s overall student/staff ratio fo^ the university. 
Sj^ s nu.*nber of staff at year 1 
3^ = number of staff at year 2 
If the university la reasonably well established th^n: 
Let total building capital value at year 1 s C^^ 
Capital value per staff member - 



(1) 



Let z annual building capital from year 1 to year 2 (i.e. the "building" 



growth capital) 



Then Cg^ • (Sg - S^^) and ui^lng equation (l), 
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However is not known from the data supplied but is a function of building 
area i.e. 



^1 ■ = 



Where s total building area of the vinivefsity relative to staff 
k X cost per unit area (all building types). 
Ihus from equation O) arid (2): 



°Bg » 



IC. A^. g 

Ioo~ 



k will of course vary across countries according to a oomplex cost index 
but assuming this index is approximately proportional to the average aal^y of 
total staff in the various unlyeraities (and which also probably reflects their 
nature and individual cost indices), then k can be determined as follows: 

Let: R = total university annual remuneration for all staff in the country^ s 
own currency . 

N^' s total univ'ersity staff associated with / 
e s currency rate of exchange index 
X = suffix relating to a specific country where r - 1* 
Ihen: Average cost/staff z 1 . R in equivalent currency of cotantry X* 

^ 4 ^ 



and if the vedue for k for country X is known then: 



k s R 



e N„ 



X (5) 

r 1 " 

which if L J X known for country X then k can be calculated for any university 
from data given. 



Also from (k) and (5): 



3 iIk) c. 



k- An 



100 Cgg ^ !?T 
^Tl «s. 



k.N„ 



(6) 



note : a good value for k in the U.K. is £60 per m baaed on U.G.C. estimates for 
1967/68 (a mean of the 5 year period I965-69) i.e. 



g - 100 C 



N„ 



SON^ 



(7) 
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Ihis method ia obviously very approximate and highly simplified but it 
enables the available data to be used to estimate growth orders and comparative 
values across countries. It is proposed to extend this type of analysis in later*^ 
work as it may provide a li'nk between building and "true" capital and,^ possibly, 
with recurrent expenditure. The results of application of this analysis to the 
15-unlversities.> is presented in table 

a. - ^ ^ 

The values for growth (g) in table ^3 are clearly of the right order 
(generally established universities avoid very high growth rates because of the 
discontinuity involved and most rates are in the range 0^ - 20^) . 

The average ra-Jie of about l8^ is relatively high but includes some yoiong 
and rapidly developing universities. A more realistic figu/re i^r the well 
established universities would appear to be about 9^ annual growth (i.e. a 
doubling of student population in about 9 years). 

. It should be noted that the analysis ignores lag effects and this suggests 
that any extended ainalysis along these lines (especially where recurrent expendi- 
ture capital related analysis is included) should^ be on a time-dependent basis* 

Comparative' Observations on Capital and Recurrent Expenditure ; Using the 
above work on the growth of building capital (g), and standardized cost data, 
based on a cost index of a modified value of the building index k (see table 21), 
it is possible to reduce capital costs other than building to a 'basic* true 
cost. This is the element C introduced in equation (kj) of section 3.5., Chapter 
2- . ^ 

It is assumed that the growth element in other than building capital can be 
removed by using a simple growth factor correction bls follows: 

"Basic"' average annual capital » C^ = . ^og ' (-^ " s) (8) 

where C = total "other than building" annual capital (average) expenditure, 
og 

The results, of all these cpnsiderationa together with raw data 
are given in table kk below. Overall building to recurrent is about 30^ for • ^ - 
the five year period and "other" than building capital is about one- third of this. 
It is intended only as a lead to a wider study of the problem in depth. 

The stauidardized expenditure values cannot be compared directly because 
of the varying size of the universities. iiowever when plotted against student, 
academic staff and total staff numbers, these gave an approximation to linearity. 
There were no obvious indications of economics of scale. The total recurrent 
expenditure plot against total, staff was a good linear fit (passing through the 
origin) and gave a slope' value of approximatisly £30(X) equivalent standardized with 
little regional variation. However since the cost Index was based largely on 
total staff remuneration which is itself a large, part of the total recurrent 
expenditure this result is not surprising. In all C;:oi=5es deviation was less with 
the total staff and academic staff, plots than with In." students (which is generally 
tinie of .most of the data analysed in this note). Re^turrent expenditures tended to 
be better with total staff plots and capital expendi\^ ves with academic staff. 
The "ba^ic" or true capital average annual expenditure (i.e. with an approximate 
building element removed) clearly gave an improved ^linearity but still some 
isolated large scatter points. Apart from the\ smallness of the sample plot this 
latter could well be due to research finance complications relative to .the staff 
numbers provided in the raw data. Thus in aiiy study in depth on finance both 
building ar^d research costs must be included in qletail. 
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.Despite the scatter oa the "basic" capital plot a very approximate figure of 
eMQO equivalent standardized per academic staff member was obtained. 

The figures in table U5 demonstrate the variations due to building and, 
possibly, research referred to previously. In general recurrent expenditure less 
remuneration per total staff member is fairly constant across the regions being 
about. £ll40 per total staff overall. The greater consistency with total staff 
rather than academic staff is also apparent. Ihe capital expenditure values 
demonstrate the greater consistency with academic staff but also emphasise the 
caution that should be exircised in their interpretation. A study of the "basic" 
capital cost columns shows that the value of £M80 equivalent standardi2;ed per 
academic staff meml?er wo'^li, give a rou^ guide in the absence of better data. 

2.U.5. Conversion Exchange Rates and Approximate Cost Indices . 

V 

TXie indices set out in table U6,have been used throughout the discussions 
of expenditure above, and at the appropriate points in the preparation of the 
parameter values of section h of Chapter 

" Building costs have'^been based on an approximate cost index of equivalent 
£ per square meter, deduced from average total staff saleu'ies for the various 
universities (which also reflect the individual n«=^.ture and relative cost, within 
a region, of these universities). 

The cost indices are based on a more detailed review of average salaries of 
the various university groups and cost data generally. Cost conversion factors 
combine these indices with the exchange rates for the country concerned to ^ 
provid^. "staiKiardized" data - referred to as £ equivalent "standardized" in the 
text, fpr comparative purposes. 

' . • / 

It is emphasized that al^thougji* exchange rates are official values the other 
indices are only approximate and should be used with caution. 

3. Further Data Observations on a Larger International Survey . 

TVo seta^-^f^vailues of parameters, developed in the overall university model 
of Chapter 2, ha^e been incorporated in section h of that chapter. Uxe above 
observations based on the 15-unlversity sample supplement the first set. In this 
part further observations on the larger 80-university survey, which may not have 
been required for immediate use in the model evaluation, are presented. Uxe 
majority. of these have particulai^ relevance to the departmental academic, support, 
and administrative staff formulations in "both" the overall model and the 
depau^tmental model (Chapter 3) . ' ^ 

Part 3.3. of this section provides an evaluation of some additional 
parameters utilized in the more conceptual depp^rtmental' model of Chapter J. 

In the 80*university survey the data reduction is divided Into five 
geographical groupings comprised ats follows: 



Group A 
North America 

United States 
Canada 



Rir 



Gix>up B 


Group C 


Group D 


United Kingdom 


.Scandinavia 


Predominiantly EEC 


i^figland 


Denmsirk 


' Germany 


Wales 


^k>rway 


Austria 


Ireland 


Sweden 


Belgium 




Finland 


Prance 




Iceland 


Italy . 




13o 


Netherlands 




Luxembourg 




Switzerland 
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Group E 

"Other" European 

Spain 

Greece 

Portugal 

•liirkey 

Yugoslavia 



3«1« Overall Unlveralty D^ta 

The following ob««rv«tlon« are derived from table 1*7. 

^ble kl . Overall Unlveraity Data 



Iten 


Aref Group ' 


All" • 


A 


B 


C 


D 


E 


^v. No. of P^cultiei 
^v. No. of Spto. 

Insts. Centres 
Inst, per Paotaty 

(Av.) 


9. a" 

1.32 


k.6 
7.0 
1.52 


5.U • 

3.U 

0.63 


7.3 
5.2 
0.71 


.6.1 
5.3 

0.87 ' 


6.5 
6.2 
0.92 


^v. No. Short Oours. 

^v. Length of Each 

Short Oours. (days 
^v. No. Students/ 
Short Course 

Relative intensity 
of effort index 

a) 

% E.P.T. Staff used 
for 9v>rt Courses 
(Approx.) 


63 

9.1 

76 

16.0 
k.2 


1*6 , 

6.6 

25 

25.7 

11.0 


6.2 
17.5 

5:u 


15 

9.9 

42 

5.5 
1.1 


46. 
7.9 
43 

41.1 
8.9 


44 

7.9 

48 

23.6 
6.1 


% Students in Resid. 

(3) 

i Students in Resid. 

(^) 


27.3 
24.3 


36.8 
36.8 


Ik.l 

2.0 


18.2 
13.4 


21.9 
21. Q 


24.2 

18^5 


)l E.P.T. part- time 

of total acad. 

staff 
% E.P.T. part-time 

of total acad. 

staff (k) 


8.5 
5-3 


1.7 
1.7 


8.5 


22.1 
13.3 


21.8 
9.4 


13.0 
8.8 


$ Servicing 
faculty t 
(Av.) 

Servicing r 

by 

SubJ.Class. 


from one 
eceived 


29 




27 


31- 


16 


23 , 


Med. Sc. 


App.So./T«oh< 


Soc.So./Bd./lAW 


Pure So. 


Biucat. 


Ag.ftPoreat'. 


Humanlt. 


Zl 


22 


23 


17 


1*8 


56 


15 


% Students in Ind. 

(sandifich) (^) 
Av. Hrs. visiting/* 
' year/student • 


2.1 


1.7 26.0 


0 


9.0 


7.3 


5.5 26 












% Central Jldin. (by 
Staff) 


5'* 


56 




34 


39 


44 


Library: Ttotal Vbl- 

uaes (Av.) 
Vblumes/Aoad . Staff 

rotal periodicals/ 

y«*r . 
Periodicals/Ac ad . 
' Staff 


977000 ' 
115'* 

9976 

13.6 


166000 

535 
21U0 
7.2 


1068000 
1300 

9752 

13.2 


759000 
898 

7430 


310000 
1576 

2180 

5.6 


702000 
1060 

6890 

10.1 
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notes: 



(1) This index represents the relative intensity of effort on short courses and is 
given by the average tor all universities in each group of ^No. courses) X 
(Av. length) X (Av. students/course)/ r (No. Acad. Staff) z (d/^)- 

(2) An approximate estimate of the percentage of total staff resource taken up 
by short course activity and given by: 

^ z 0.175 • d . (1 -f s) where (1 + s) s student lecture and seminar hours/ 
s . g week loading (graduate) 

g = graduate average group (tutorial) 
size 

■> 

See also (l) above. 

(3) Allowance is made in these figures for seindwich type students who are out 
in industry and hence would not require residence. 

(k) A number of universities gave no return but suggested that the activity 
was nil. The second set of figures reflects this but it is probably 
pessimistic especially for part-time staff, 

(5) The alternative (and greater) figures for B(i.e. the U.K.) are for f^prmal 
sandwich courses reflecting approximately 1 year out. of U in industry. 



Faculties and Institutes ; The trend is to a larger number of faculties in 
Nbrth America and Europe, with Scandinavia and the U.K. countries less. (Probably 
a reflection of larger student populations the former). The relative number of 
institutes to faculties is higher in N.A. and U.K. than elsewhere. 

Shoi^t Courses ; "Aie greatest intensity of effort in short courses is in "other" 
European countries and U.K.> with N.A. less so. • EEC Europe and Scandinavia represents 
a relatively small effort. N.A. has large group sizes (about 75) whereas U.K. 
has small ones (about 25) with Europe generally in between (about i^) • * Average • 
course length is between 1 and 2 weeks it being largest in N.A. (9 days), near , 
this in Europe (8 days) and least in U.K. (6 days). An approximate estimate bf ' I 
the percentage of total staff required for short course activity varies up to / 
about 10^ with average about 6^. U.K. is highest at 11^. "Other" Europe at 9f> 
and the remainder in the 1-51^ region. This represents an average less than half 
the equivalent staffing detained from graduate student teaching. The above 
applies to those universities, doing short course work. 

Student Residence : In general ^ age residence varies on average up to 
kajk between regions. ll.K. and N.A. (30^ - kOji) have more university organized 
residential accomodation than Europe, with Scandinavia quite ^mall. Overall the 
provision is about 20^. 

Part-time Staff ; ^OJiis is difficult to assess since some universities 
clearly^ did not give the effective full-time equivalent staff value and others 
did not indicate at all. Most universities make use of part-time staff, witii 
greatest reliance on them being in the EEC and "Other" European ^vuntries (10^ - 
20^6), less in Scandinavia and North America (5^ - 8^) and very little in the U.K. 
(2^). Individual variation of up to k(yf> occur, but overall P.T.E. part-time 
staff averages 105^ of total academic staff. 
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Servlce^Teachlng Between Faculties : Information was very poor on thia and 
often misinterpreted. PractlceLLly no university had estimated staff loading from 
service teaching* Generally the information provided represented service received 
by students from staff of other faculties. The latter approximated 23^ overall, 
but ignoring smiiller values (which related to staff loading), all the group vedues 
lay between 22 and 29^ with an average of 26^. Very scanty evidence suggested 
that staff loading for serving other faculties was about - 10^ of total* academic 
staff duties. Ihe indications from subject classification show 15^ - 23^ servicing 
received by the more formal and established faculties (Humanities, Pure Science, 
Medicine,, etc.) whilst the value is about 50^ for the move vocational disciplines 
(Bducation^^ Agriculture/Pdrestry) . 

Sfltoyiwich Courses : Only universities in the U.K. ran full w'ormal saiKiwlch 
programmes, itx which the percentage of students in industry was 26^ (i.e. one / 
yefiu? in four) .\ For other less formiLL programmes the group average was about 6^ ' ' 
in industry though rather greater in EEC Europe and "Other" Europe. Most of 
these progrBtoies\^ appear associated with Technology. Only five universities 
' provided a value \for average hours spent visiting students in industr^, but thesf. 
values did x)o% vary excessively, and averaged k8 hours, per year per student, based ' 
on 4 visits per year to each student. Uiis represents, very rou^ly, about 0.1 
staff per sandwich student on academic teaching hours scales, or about 0.03 staff 
per sandwich student baaed on a 35 hour working week. Ihus full sandwich courses 
could imply up to 20^ increase in staff. 

Central Administration : ISais was based on staff numbers and defines the 
percentage of staff bmployed centredly, the remainder being distributed into 
faculties, departments etc. Central administrative staff averages 55^ of total 
administrative support In N.A. and U.K. universities, aiKi about IfO^ for European 
universities. Itie overall average of central/departmental or faculty administra- 
tive staff is kkii>. Tliere is considerable inter- regional variation. In terms of 
cost these proportions would be almost certainly higher as ^higher' grades are often 
reciTuited centretlly. 

Library - Volumes and' Periodical s: . TJxere i^; considerSable variation in 
toteH volumes in libraries, from 166,000 in U.K. to 1,088,000 in Scajidinavia. 
However values per academic staff member do not vary so widely. Overall the 
latter is 1000 volumes/academic staff vrtiich could be regarded as the minimum 
desirable. U.K. is about half this, although the sample is almost entirely 
"new" universities. "Other" European and Scandinavian are and 30^ more, 
respectively. N.A. and "EEC" countries approach the average. To some extent 
these results refleet the methods of teaching adppted. There is again considerable 
variation In the absolute ^totals of periodicals received annually, which Vary from 
' , 2,000 in the U.K. and "Other" European universities to 10,000 for N.A. and 
Scandlnayiaui. Again, the value of periodicals per academic staff member is 
more uniform, varying from 5-6 to 13.6, in similar rankings to the totals. 
Clearly language and cost are vital factors. A rough desirable overall value 
mi^t be about 10 periodicals per staff member, i.e. about 100 volumes per 
periodiciLL. ^ Clearly a full analysis must include such 'factors as research, 
subject coverage and nature, special institutes, ability and dependence on different 
languages etc. It must also include -cime-dcpendence as voliune capacity is clearly 
a function of time f6r collections to grow to large size. 

3.2. Faculty Data 

e 

Hie following observations i-'elate to table k8. 

Student Teaching : Overall there is few first- degree students providing 
teacfhing support and where it is undertaken, it is usually limited to under 2 hours/ 
. week. Ihere is considerably more higher degree student (graduate) teaching, and 
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the teaching referred to here does not include t\ill-time paid assistants working 
for degrees. North America allows iTiore hours per week alt 8.8 than other group 
(but Canada generally limits this to well below 6). This conipares with k.^ hours 
per week in the U.K., and an overall average of 6.5 hours per week. N.A. and U.K. 
utilize graduates more for .teaching support, particularly laboratory supervision, 
than Europe. Where such support is effected, the number of graduates students 
involved can be up to one- third of the total academic staff number. Uxe percentage 
of equivalent full-time teaching staff derived from this information suggests that 
graduate student teaching is about- 15^ for N.A. and U.K. and half this for Europe. 

Research Supervision : Only a limited number of results were available and the 
tabulated figures include both faculty and departmental values (the latter being 
derived for total data). Uxe general range for almost all values was between 1.0 
and 1.5 hours/week although medicine was quoted nearer to k.O and this biassed all 
other subject classifications. Tlius a good overall value excluding medicine is 
about 1.2 hours/week." A number of the values also indicated project type 
supervision at first degree/diploma and higher levels (by programmes of study) 
and from these it is suggested that O.5 and O.75 hours/week would be reasonable 
approximations in the absence of more eiccurate data. 

Table k8. Faculty Data - 8Q-University Survey / 





Regional Group 




Item 


N.A. 

A 


U.K. 

B 


Scandinavia 

C 


Predom. EEC 
D 


"Other" 
Europe 
E 


All 


Teach. Hrs./Week (Grads). 


8.8 




5.0 


9.0 




6.5 


56 Teach. Grads/Acad. Staff 




0.616 


0.128 


0.152 


0.k86 


0.3^7 


jtP.T.E. Grad. Teachers of 
Acad. Staff * , 


15.6 






9.h 


18.5 


12.9 


Research Supervision Hrs./ 
Week/stud. 


1.0 


1.0 




2.9 


1.8 


1.1^ 


Research Supervision Hrs./ 

1 Week/Stud. (Exclud. Medicine) 












1.21 



* This l^-'^^aaeduon an effective staff loading of 13 hours/week for this type of work 

3, 3. Evaluation of Some Parameters for the Departmental Conceptual Model 

^ ^ ^ : ' 

Section 2.2. of Chapter 3, develops equation (I6) for academic staff 
estimation in terms of the basic governing parameters. 'These parameters will in 
general vary with subject classification and geographical region; Tlie data survey 
of reference 1 provides data at subject departmental level from -which such parameters 
can be evaluated by aggregation. Since the data is computerized it was programmed 
to determine the results given below. In order xo eliminate data inconsistencies 
as far as possible a careful survey of the raw data was also effected. A study of 
the detailed results suggested that the original 10 subject classifications chosen 
could be reduced to the following 6 classifications; 

137 ' . 
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Classification No * 

1 ' 
•2 

3 
k 

5 
6. 



Broad Subject Area 
Pure Science 

Applied Science, Technology,. Agriculture 
Medical Sciences 
Humanities and Arts 
Education 

Social Sciences and 'Law 



(For individual subjects within this broad oiassification see Chapter 
table 26) . ' 

The following values of 1, s and g were then estimated \for first degree/ 
diploma and hlgjier/degree diploma using some 190 sets of departmental data (but 
distributed principally in the areas of pure science, technology, humanities and 
social sciences). * 



Table ^9 , Values of Departmental Teaching 
Parameters, Ejy Subject Area . 



Subject 




First 






Classlf . 














No. 


h2 


=12 




b 


^3 


«3 


1. ■ 


9.8 


9.3 


1.70 


6.2 


.9.2 


8.0 


2. 


Ik.k 


10.9 


17.0 


11.2 


10.3 


9.0 




Ik.k 


10. h 


17.0 


9.7 


10.5 


13.3 


k. 


10.6 


5.3 


16.0 


8.0 


k.l 


7.5 


5. 


11.2 




13.0 


7.8 


" k.S 


7.5 


6. 


13.7 


k.a 


17.5 


10.2 


5.0 


11. 0 


All 


12.2 


8.1 


16.5 


9.1 


7.3 


10.0 



In order to calculate the required parameters it is necessary to have a 
knowledge of h^^ and h^ and this is not provided directly from the data of reference 
1. However it can be derived from the data anedysis parameters derived in section 
2 above, together with an assumption relating h and h . This method is outlined 
below: from section 2 (above): is 

Uie overall value of academic weekly loads for all level of teaching are 
given by B vrtiere: ' 

B m total staff teaching hours = T^ -f T„ for a department 
• total academic staff 



A 



3.3.1. 



where Tp z tbtal average scheduled staff hours given for first degrees/diplomas 
(lecture ^ seminar). ^ ^ 

Tjj z total average scheduled staff hours given for higher degrees/diplomas 
(lecture + seminar -f research supervision) 



Bils notation Is the same as used in Appendix A2.5 of Chapter 3. 
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; The problem is to determine values of staff loading for first degree/diploma 

/teaching only since these are the values (h^^ and h^) used in the academic staff 
equations of section 2^ Chapter j}. 

Also from section 2. of this chapter* ^ 



'^H^'^P 3.3.2. 

Hence from 3. 3.1. andjj.3'2.: ^ 

- B.C. ^ = B(l-C) .3.3.3. 

Let h s average (tutorial and ;Lecture) first degree/diploma academic staff 
° loading (hours/week) 

\ 3.3.1*. 

using section 2, Chapter 

and substituting equation 5-jJ*;5-! 

h^ = B^C - k^(C .1}/ 

using the value of z 1-5, from Appendix 1, Qiapter 3, 

h = B(1.5 - 0.5 C) • >.3-5. 

o * 

Let h_ a ni . h^ 
s i 

TJien = h, + h„ « ( l + m) . h, 
o 1 s — 5 — ^ 1 

2 

(1 + ra) (1 + m; 

Previous application in the U.K. Used a value of m a 1*5 but this was 
generally considered too hi^i by academic staff aiyi a value of m r 1.25 was 
agreed. Substituting this latter valife in equation and using 3 5 gives; 

hj^ z 0.890 B (1.5 - O.5C) 

h = 1V25 h, = 1.111 B (1.5 - 0.5c) . 30-7. 

s i 

Table 28 above provides computerised values of B and C for all university 
departments. The subject classification values for h^ and h^ are presented in 
table 50, 



13u- 
133 



Table 50 . Values for Average Staff Teaching 
Loads per Week 



Subject 

Classlf^. 

to. 


B 


C 


^0 


1 

Hrs ./Week 


h / 
s/ 

H^'S.yVeek 


1 


O .00 


0.O04 


9.30 


8 .33 / 


10.40 


2 


10.12; 


d,78o 


11.25 


10.00 / 


i2.50 


5 


8.14 


0.762 


9.12 


8.12/ 


10.15 


1^ 


9.52 


0.772 


10.60 


9.4/ 


11.80 


5 • 


10. lo; 


0.624 


11.98 


10.65 


13.50 


6 


• 8.-7Q' 



0.724 


^9.89 


8.80 


11.00 


All 




0.728 


10.40 


9.26 \ 


11.58 



Thus using these^ values of and h together with the values of s, 1 and 
g above gives the subject classification parameters in the followinjte table 51/ 

/ ' " ^ . ■ . - 'I ■ - 

Table $1 . Subject Classifi cation Parameter Values 



Subject 
Claaslf . 
No. 








°3/g-5 . 


u 






1 


1.18 


0.75 


0.0525 


.0.1103 


0.636 


2.100 


10.40 


2 


1.44 


0.12 


0.0513 


0.0915 


0.778 


1.780 


12.50 




1.78 


1.19 . 


0.0602 


0.0778 


0.669 


1.292 


10.15 


4 


1.13 


0.85 


0.0281 


0.0530 


0.752 


1.887 


11.80 


5 


0.96 


0.73 


0.0283 


0.0461 


0.760 


1.629 


13.30 


6 


1.56 


1.16 


0.0250 


0.0413 


0.744 


1.652 


11.00 


All 


— •— 7 
1.32 


0.98 


0.0423 


0.0630 


0.747 


1.491 


11.58 



where: u - 1 



3A, 



v^ r S 



'1/61 



TSie above process can'Ue repealed to investigate geographical regioncd 
variation. However as subject classification appeared to be more significant, 
the exercise was limited to determining weighting factors for various geographical 
regions based on aggregated overall data. The resulting values are quoted 
directly in table 13 of caiapter 3. 
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